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document, Id on exaet tronseription of the text of an undated 
wet nent bo, Arnis, fy ene nen ul. wee gi. es 


a by Contractors on ky 18th, 22nd. and, 28rd, 1923". 
The original kal one hie own and copied with vhs al of the. 


etl pages of vent, ‘teeta’ 


with seventeen eee 


In addi tion, this doounent contains | an 12 “transeription of 61 vonoran- 
4. entitled — te mestions itenised in 1. Bower's ‘debts te ir Hope 
of Jane Lath, "1925", 1 vein the questions 1 answers * full . mm, 
orders The paging herein is ren 9-1 to 5. ö 
N “These | transoriptions have Nei made following . Bower 8 letter of ime 
structions te 28 under date of daga aa. bees. fron the altes. copies : 
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~ hee th 13 * would’ e 6511 ‘the orgent gation up under proper headings; 
His the engineering first, then construction, thea operating. 1 wuld 
sages i have e un three er four divisions, and then I would have 
BRAS „e BOCUTe, as 45 regait of rh me. the best men 
ipgint 5 1 ation and Pperformande that f cu 
mat is what a contractor would do 


This is. wens, the procedure followed by the Commission, as evidenced 
ation charts in m, chapter J, and also as outlined in Appendix 
4.0f my report of damarz 10th, 1918, 
Practically without exception, 311 ef the denies positions in this 


organization were filled by men who were specialists, either by virtue of 
engineering or ac dus gonstrac tion, experience, in the eee of Haar 
DE- Parthernore, wel, ‘Engineer Goodwin and Genera! Superintendent Angell 
ho greater part of their business lives on power construction work 
of a heavier and more net character than any Canadian contractors mãn 


wer: ta wusiness in 1916 and Mr. or since. These men, Wunden. had a 


We Ae eee fully 8 . l c ‘ai as the 
organizations of the Foundation Gonpany and Fraser rage Company. For iustance, 
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rmimant applies to the engineering organization, ard 
better than by a letter written to Promter Drury by 
A Mtebe ll, 6050 6 Wiek 16 ut tbahee borete 2 Appendix 1 


e sae to m, chapter u, 
l 4 be Sévisable 15 


and use a 88 of ares pes 6 the fetes off 80 that the rook 
won be reached as quickly as possible; or do you think it would be 
more practicable to do the work as outlined by the black lines; that 
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the appearance on the profile mentioned, that the excavation work was started 
here and there along the canal ia a more or leas haph 
the appearance of a definite working ‘pre 5 

(9 Sownan's Gully was over 60 fest deep where 10 crossed the line of the eanal 
and extended eastward to the Mingare River and westward for a distance of about 
2.000 fest Frou the centre line or the en. hie ally, ‘togethey with tbe 
two main lino tracks of the Grand frank, and the eingle track of the Miehigan 
Central, formed an impassable barrier to throug» communication at the start of 
the work. Being ag deep as it was, Sownan's Gully was al ee naturally the low 
drainage point for both earth and rock for more than helf of the total length 

of the canal. Fad st week y CAN, Maler the originally contemplated scheme 
of procedure, Bownan's Gully would bave formed tim general simp for ali the 
canal drainage, and whea the wrk was started in 1917 it was the intention to 
work the excavation plant simaltaneously north and south from this point. ie 
intention'is quite plainly indleated on the profiles mentioned in Ar. Honey's 


td ‘manner, and without 


ta aula saat 


question above. On these profiles the deeper cuts indicate the work done by the 
| large electric shovels, and the lighter cuts indicate the work done by the re- 
| read type shovels. These latter shovels were engaged el ther in atripping light 
N over burden or in taking out pilot outs for the grade of the loading tracks wich 
served the big shovels. One small pateh of excavation near mileage 5 on these 
profiles is the excavation for the abutments of the K. 8. 4 . railroad bridge. 


and has mo direct relation to the general scheme of earth and rock excavation. | 


Ar. harkin’s answer to this question is, of course, the only one, but 


taken in ‘oonfunetion with the questions and answers on the following poge, it is 
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apparently the idea that the overburden should have boon removed complete, 
either with the big sxovels, or preferably with small 70-ton shovels, before _ 
“touching the rock. Insofar as the operation of the big shovels 1a congerned, 
‘thie wae impossible because lange quantities of crushed rock were needed from 
the very beginning of operations for road metal and track bellast. Furthermore, 
| In 1918, when lo. 2 shovel started working south from the main line of the grand 
antities of | ted rock were absolutely necessary for holding 
uke which obtained ——— almost up, to Lundy's Lane. Also, 


ped en the St, Davide, disposs) ares, 


MeN aner » It was, therefore, absolutely 


m to carry on earth and rock excavation work simultaneously. 


Me APATOTL OME, CORE? 


th the matter of nate 70-ton shovels, the experieme on this work through- 
ous hak been. teat with she wx option, of. boas, halt amile each side of the suunit 
at Jundy's lane, there here on the canal Walen would 
hold up the ‘yailroad type shovel at a depth of more than 20 feet below the 


4 


yee, no. ‘earth ‘bottom an wh 


aN W As u matter of fact, at wany points between the Grand Trunk 
and Winery Load, it wee found iupossivie even to take the railroad cut out to 
the designed grade, dhe result wee that where possible, the grade was elevated, 
and whers this was not possible the excavation was taken out with a email drag- 
Through this latter section the maximam out a railroad shovel oa safely 
handle was avout 9 feet below the natural surfaga. 
_Sorth, of Bownan's Gully the use of railroad type. shovels An tho heavier 
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portion of the overturden would have bein impracticable, not only on secount of 
soft bottom, but from the standpoint of ar gervige, ao the natural slope of the 
rock surface at this point was such as to make 1 t impossible to pail out 10a ded 
train , 5 . 
ing this overturden would have been to use draglines of a sine and reach greater 
than any 80 far constructed. Thege machines might have given reasonable service 
if the material could have been cast, but they would have been an impossible 
proposition for leading dump curs. The largest dragiine now ballt would not 
work cay 2 1 . in depth, on account of the step 


angle of ame, | ‘even at unf 6 bees. 


. AB uy + en that pte hig saben ‘that at 2,009 at per ‘ae 25 rally 

90, 000 yards, and with 10 shovels, 500, 000 yards a month, and in 10 
monthe, 6,000,000 yarde; leaving 2 months for winter preven gis 

. wonths in sumer on double shift, and get cut 6,600,000 yards in the 

year. 1 art oe of enn N e 


WRK: 1 — os course, 1 win that te a urn mar eee 


In couneetion with the above quoted observations, please note Appendix 2 
mich covers actual authentic records of the performances of the rail- 
road type shovels under the working conditions asewned by Mr. Haneyt namely, 
100% efficient train service, competent and efficient shovel operation, first~ | 
glass. mechanical condition of shovels, and overlurien of the type encountered 


an the four miles of route between Station 370, north of the Grend Grank hal- 
way, and Lundy's lane. These records cover the operation of railroad type 
shovels in the top cut only 
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In the case of @hovel Ho. 3, the 10 foot depth was abandoned men it 

came to a point where about Live 20-yard cars of grushed Biene had to be 
placed under the trucks and to dig about two 20-yard cars of amok. — 
would appear to indicate that Mr, Larkin 1s correst when he states that a 
@ontimious average outyut of 2,000 yards per day in this material with a rall- 
road type shovel io “a fairly resy estimates °° 


f te da * * * ow 
n eet 


pigs Serie 


~ Hie BAY - The @isposal grounds for the Chippawa work were practically 


Re LATIN - So 1 believes 1 never Bait it. 


As a matter of fact, out of the total of 9,909,266 yards of earth and rock 
: Arete in the St. Davids and idndy's Lane disposal arens, only 3,69%, 180 
yerds, or Aer the total, was dumped from tre 
verds, or M of the total, was dumped from track which was moved out as o- 
| sion required, after the dumps had been plowed winmwi de. 
me trestles were no. for damping purposes as 1 ne as there were 
A in proper shape to handle trains. ‘the primary x? 
function of the trestie dumps was to ensure, as far as possible, unintorrapted 


The balame of 6,212,186 


Gusping facilities while track raising or track shifting was in progress on the 
wing-wide dumps. | | 
0 At lundy's Laus, it was, of course, necessary te construct a certain amount 


of trestle to provide the neoessary damping height, ag there were no side hill 
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contours sini lar to thote at Sts Davide) sss. Ye 
yor She point is that if Al the material had been dumped from trestles, 1t 
might have been possible, with a great deal of trouble and expense, to use flat 
ears and Lidgerwood unleaders, for earth only, wher 

) | in the garg. This procedure would have been possible | 
by reason of the ‘fact that the dump trestles could have been built on tangent: 
Under the conditions that actuslly existed, however, only 39% of the material, 
representing the dry portion of the canal earth, could have been handled in this 
way, w the tracks on the wine-wide dump were never tangents, and did not 


wing-wide ag treks: was Ar eonstantly 


ufted, and the use of unloading 
plows would have deen utterly beende 

if — were disposed +. argue * 11 — neve Seah py the ug Fal of 
economy to, dump ai) the material from trestle, it would not be necessary to reply 
to this enen on he » beaks al menen. was unde baa state that there was 
neither material or Labor + avaiable Pi atlas wen. and even if Labor and 
material bad yom available, the gongestion on the damp nen, | remilting trom 
the nme volune of tinber work thet would ve necessary, 2 have aue 
the primary function ef . disposal arent, whieh was to abeor’ the output of | 
the shovels as fast as At eould be delivered. | Furthermore, ths trestles would 


all have to be parallel to each omer, in rig to wake as furl use of the ais- 
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construction. These trestles were built as and when required, and dur: 
greater portion of their period of conatn wag governed to 
a large extent by the availability, or otherwise, of labor and material. 

tor concerning the construction of trestles was the fact that it was 
necossary to have a certain amount of roek available to dump around the footings 
where the bents ranged higher than about 30 to Sf feet. If this were not done 
the sliding of the soft material would have swept the higher bents out and 
destroyed then. ‘the average height ee at st. Twvids was 47 feet. 


9 


u EBA or 2 os F fay Yoo the plow on now, is preoticaily 
2 


| 2 closed ear, th 


Bi Wye atx 
rae nn 1. 
4 tries. 
if 88 4 x 


This statement is not correct, the type or car referred, to being not 15 
oe eee vi the word s aieaas sar as both ends of he ony e ie res te 


allow the passage or the ‘plow. the soupy material referred to wuld have ‘flowea 
Lie vater out of vorn ‘ends of these care ana would have made such 2 mess of the 
tracks ‘that 10 9 have 6 4 impossible rng nove the arn fron — 2 ay 5 
evel: “While . ‘wovels were working an this material it was ‘necessary ‘be 
Keep a gang of about 20 ‘Rew doing nothing else but r away the aecumlation 
of slop ‘and aroprings. ‘Tarthemore, vit was neccesary to run u langer ever the 
track weten avout once a week in order 10 > keep the rere ‘safe for traffic. ™ 
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the disposal line this ecoumlated slop finally filled up the drainage di teh on 
the westbound track, and 1d was necessary to put 1a a dragline to alear it out. 
Al) this happened with dump cars having absolutely tight ends, and Ade sers 
fitting as tight as it ‘Wes possible ‘to mate then.. 

Te open-ended care had been used, it can be stated without any exaggeration 
whatever that not a yard of this soupy material would ever have reached the St. 


with the handling of this material wits long trains and dumping with a Lidger- 
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due sowpy material extended for four miles along the route of the canal 
from Station 370, north of the Grand Trunk bridge, southward to Station 170, 
fast north of Iandy'e Lane. Tho yardage involved was 5,685,586, or about 619 

. ; e of overburden removed from the camal. In addition to this 


„up“ there was treacherous gunbo“ on the south side of lundy's lane, where. 
piling was necded to hold the Loading tracks for about 2,000 feet. 
che necessity for rip-rapping the sides had nothing whatever to do with 


the size or type of shovel used, as the material was of such a nature, and the 


—* * r } ‘ * 8 Ss 18 
> * are 9 OF taba, - N 4 & ak 
8 a Ne * el. 8 


deo Ale wt mM a abt me ot eee eee n 
a h efile Ana „ tight qloomiowda ative dane gem e east o lg 444 


Ri e ee ad dad OF ages. saw VE e dh He van 


eo deren dete Re guete he gN ad, ann t „e Mett Bad enge Bulmnadiogs ED ns 


en e eee ered xovd ee bakae den ane 810% Wann, 
i ee, REET e nen WRENS n l ue e ont el mne 73 


a OF v raf ug ku ih ene dee Aae eh e Buddha o K. MI E : 
OCR, 2 tole Me bes det te de <diw Lakes 8 0 nn . at 
ene ren dese ne ee as 2 
. ait Att tex Mins ‘quill. dean ‘uve. d doce ots iam 
«8 90% 1 mne 1 * 
Dann Yond todd en od of eho La 6. G way lade 2 4 ge 
oved Sicun yet? glowoda Te Lam bea qout YS +edeverdte en 
N r e eee e ee ys bo 1 
ee ty „ 
canoe 0 20 — out ol us rn xo bebavsen arenen, wess eat 
Ot renate eat brane von me dae been out te atom ere 5 
RED 70e 20 8680688 eam bortorst mere e 1 a ee to toa sou : 
#189 99 01e Lobe 41 e vate von bree eee ¥ 20 eee. a beet eue Yo f 
eee, ae a hea to bts Ato ote 0 ane, cone sev ys bp yet 
| 00 * 00048 tuose rot euer, as „bet r les oe eboae —— gellig 


9 on “ roTedadie bts bat este os aedageragie 125 d. sean 


. dars erung e 4 dene % bw Latvedom ons es .boew le te | eat 10 l acd 
* 
75 Mh 


WALTER J. Francis & Company. 


Copy For ENCLOSURE TO Yr, J. 411 an Ross. 
= 10 - 


round water conditions were such that the ‘banks were not only unte ne. > ut 
constantly sliding, 17 lett unsupported. 


etret bench, whith tondition Was proved by the fact that the Natty of Whe pilot 


"the bank would have held vr ‘for the 


deute and of the railroad cuts usually held bad satisfactorily, — in some — 
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position. te these biz shovels hed not been used. 80 As ** permit the plasing of 
rip-rap as above described, the removed of the overturden between the Grand 
frank ‘bridge and tuhdy's Lane would have been irren, and the scheme ae 5 
whole would have been a complete. kal iure as a rouult. 
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gerviee tracks on the slopes of ‘this "soup" in ths lower venches of this out 
would have had to oarry heavy trains on ‘grades of 110 or . this one conslder~ 
ation was, in itself, sufficient to place entirely beyond the range of poesi-+ 


pility any question of using ratlroad type shovels for the removal of the whole 
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ofthe overburden In this section of the camal,.In Arpendia & attached will. 
de found sone further general. Feen er, we 2 l te do prin- 


work. . 
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penches, A the loading tracks dropping down in 9 foot steps. ms diagram 
has no meaning at all as related to the conditions which agtusiiy obtained in 
the section of the canal under discussion, as it would not, under any ei reum- 
stances, have deen possible for the railroad type shovel to got fows to. the 
level of the first bench shown. As a matter of fact, what this diagram ie 
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meant to show 18 the Wini vm number of oute which a railroad type shovel would 


be required to, dane. en under ideal pong Scene as te . of r and 
the enormous, amount of moving back and track shifting watch wach a eber, af 
procedure would entail. 1 

iat gars with Ldgerwod. a unloaders are deine used at the prevent tine for 
disposal, purposes on the Ship Canal. This Procedure was adopted as a lest 
resort by reason of the fact: that the heavy olay which, is being excavated will 


not clear the side doors of a 1é-yard dump car. ‘There was 10 guch difficulty a 


Let 
. 


Air Nr he 


N 


een ob of beige des gie „ee 


. ny sh NN GG e 


ond not vonage) Neem * e dels dn 


ahh 90 e Oh 24 f e N : 
7 4 27 5 baie Rain e eee 8 ee Nes l Ne e 1 hy 


N 
} ne 


oF ENG 
way 


\ db a ovis ll Wnty 
VI Phat hy Re a ie e e 


abet oat Paint iano 
“toes ar footers s 1 Bob d mn oe? Stems. 


; e e aa e 
BER ND ORR an een 


ot sob wstova oats tate omnes mee 
ap Se YF ae ca 


eee en out tne 


ee e 


ares ayy oyna an pede orden po 70 9 aaie 


ales ere ms ba eg ta 605 a W688 
emen « eke ee “took @ al ie e come, Ne Lbs ales MM, eg 
11 zs ade 1 i apg 5 a sant 8009 Baw, 00 Potaler, a . 4 ö 1 
den 10 ws wan, vou ble a an bene ian 
eat sad reg ton, oe fovose ones Seek kare ade 10 eee Aus 8 Wh 95 
| “el coma ats ae bos to ‘rotten ae i He 
Alben verbale ext hoor tian by oan ‘ate 55 emen end i 


here ehren te © Weep ag ae e028 thos 15554 vegan N e, iad b berkipex 0 f * 
te 440 a 4050 40 bee eite, wen, bes Mead ‘sntvon te ¢ | 


70 t U e 9d 9 a et SA) asus n e 
* ente 3 a ‘a bees 21% hon . atobeoLay Deen ts, tt bw ee gait 5 ’ 


teat n Bs sees, ben uber atc and +. . #8 an. N 8 . 


‘EL betavance poled ed ale vale fraud odd da. e a te, sommes, pyr e Me 
2. reno one ee dan grp vine Gant Peay ~bS a te geaok . edt note Pom Pes 


WALTER J. Francis & Company, 
Copy For ENcLosuae TO, Ur. J. Allan, Ross. 


ae. 


sneton-Chippawa work with the 20-yard cars, as this feature of the situa- 
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2 “th uy. aside’ ‘from the question of wages, wae the efficiency of the 
~ steam. shovel men fairly well. maintained? 


mnie cena tion aise obtained on the ueenston-Chippawa work, for the 
simple. reason that, there were only sbeut 80 to 40. shovel ramners on the whole 
work. Such being the case, it was possible to obtain picked 1 men and exercise 
close supervieion over them. Taken all in l, there, was never a more efficient 
end competent gation of shovel runners anywhere, but they were only 20 or 


40 out of s working force ranging from about 2,000 fe avout 8,000 men. 
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tes, and laber went up during that job. We started with 
mage" * Rant ant a8 wont to 5 «60 . aa en AA and 927) 


In 1915 me mate for been rer in the . an ¥ gah vas. N to 
92. 25 por ab when thie oun: was started In tho early spring of 1917, the 
prevatiing wate for some lader was about . Eo per day, In the 1917 estimate 
for the 10,000 seconde foot cana, common labor was figured at . Eo per day. 
mie . was boni dered 64 reasonable forecast at the time, as the war had then been 


in progres for three years, and the conditions whieh began to develop in the 


latter pert of ay and “CO PB 7 
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2a ~ Making some allowance for possible increase. 


Any sensible individual would have done the sane thing ‘at that Nee,” 
In the 1917 estimate for the Niagara work what was considered at that tine 
a very liberal allowance was made for increased material 46 well as labor coats, 
men the work started In 1917, oven labor was paid $2.60 per day, and in the 
eetinate was figured at 4.80 por day. 111 plant costs wore figured at or 
above the current prices of that date, and à large contingency item was added 


to cover possible future increases. 
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Rr. Haney’s statement ie true insofar as labor Rates ary soncerned, and 
3 Praser’s etatenent is correct ‘Ansofar as it relates to „a starting 
128 were wos an ng increase in labor rates in 1920 over 1919, and no decrease 
until aagust of wal, ‘and ‘the intangible tao tor of labor inetficiensy contimed 
' in full toro and effeat throughout this wiole Period. As far as other items 
‘of cost at Niagara were ‘gouesrned. the Mage ru Job got little or no benefit 
“tron the casing-of? of conditions in the latter part of 1920 and 1921, because 


‘practically ail of the obligations against the Maga ra work hed been insurred 


turing the peak pelos ported. 
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mme condition mentioned by Mr. Fraser began to show on the Magura work 
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entirely unprecedented, and were not stable from month to month, or even from 
day to day, 60 that deductions as to future progress and cost which were made 
according to pre-war custom, would have been very misleadings this ond t ton, 
46 above mentioned, bel ng due solely te the abuormal conditions created by the 


8 . W e a aaa ini e eee emen 
war. i 4 r ß = ahitdinsae ee: abies 4 


eee eee We have a program and we have to | 
, "ORTON d time bessuse oer is the dig 


the ry aie v3 92 — i 14 908 forth ‘in pinyin 6 


and 6 Of my re pert of December 26th, 1917. Dac to ampontrolleble o nat tions 


which have been sufficiently enlarged upon el sense, 1t was impord ble to d- 
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operations laid oat in August of 1920 wae adhered to within a margin of one 
month simply because the enanvnt on in the quicksand section was approaching 
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become-avatlable-in the early fall of 192. | 
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the winter of 192-22, which afterwards transpired exactly as foretold; and 
second, to obviate a delay of at least 12 months in pouring the concrete liniyg 


walle between the Grand Trunk Rai way and Moutrose, as the large amount of 
water in Vue renden rendered impossible any idea of leaving the linlag walle 
aafiniehed and A unprotected ¢ . a winter seGG0N. 
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te. aecame that the condi tions wate ttre Fraser is @eouseine are the sane 45 the 
eonditions under union the work at ‘Magore hed to ‘be — on. ‘Me a matter of 
fact, ir. Fraser should have been asked to ten the sat of operations 
ana working shemale ‘set forth in Arpendices 5 ant 6 of my ‘report of ‘Deoember 
26th, 1917, a6 sqainst — procedure in the case of the La Loutre dam in the 
same Lr. The ol eas tasse Alen prevented this schedule from being made good 


were ‘abnormal and ‘admittedly me appendices above mentioned af ford 
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suffigient evidence as to whether or not it was the AHA te get the plant 
in operation as goon ao possible“. Nn 
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or ino range, there wae not sufficient onergy pat into the gtart of the work 
at Magara, and no coneiceration ie given to the necessarily comprehansive — 
preparatory work required they {> P. M gal race. the references made 
above to Appendices 5 and 6 of my report of December 26th, 1917, are 4 80 
applicable in this connection. 
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been selected te Auauetrate ‘the above point. It ts smportant to note, 4s. in 
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War Industries Board and other Goverment authorities. It is alse to be noted 
that the “Date of order” on this tabulatien 10 the date shown on the official — 
tens shown on the list, the artlole wae oräsre on specifications of the — 

nt and the mam fu turer 80 got the order several 
r of the Purchssing Department was 
iseueds Por instance, in the case of the large shovel and dump car order given 
te the Canadian u nt Company, this wee placed about the middle of December, 
1916, sudject to canoellation in one month. This order was given simply to 


nt. In the tase of à great many Of the 


held the price, and wes confirmed on January 1hth, 1917, belug the eame day that 


the purchase was een tare 


. e eee Ke e . 


A - (n the Menitobs job, the total cost wes 60, 000, 000. 00 

“the part that we had cost nearly 48, 500, O00. 00 That leaves cut the 
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n plant“ used on this wrk, ‘that rr 39 ,804, 752.00 wath of yen weh WE Bs 
and is to be used to do $64,761, 860,00 worth’ of constriction work. Tu other 
words, the cost of ‘the dontractor’s plant on this work was ike of the work 
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acoursplished and still te be done, This percentage impludes all the abuorme.. 
wartime conditions, ineludin e, war-tax, extra freight, etc., counested 
with its purchase, use and final disposition, Under the ciroumetances, this 
percentage compares favorebly with the 18% to 159 mentioned by r. Fraser in 


conection with the Manitebe Power Company work, which was estinated on, and 


As @ matter of ‘nay’ "the: veroentage of plant investment om this work 
ngtmglly be much less. | than, on aay work kr. Fraser bag boon ‘connected, with, 
owing to the nn of, large production capacity. in single mat, of Plant 
such as the big. shovels, the prinary rusher ‘and the “roles "Cyclone". If ‘the 
d : Her conditions sint lar to that of 


Magara plant equipment had! | 
ur. Fraser's plant, ‘the peroontare would have deen below Lapis as spatial ur. 
Fraser's bing te pie wey cay 


25 ae ‘lt you ‘had four years ‘to do a Job, ould you do it ‘cheaper a 
than if you bad to do it in two years? 


de TEASE les, if it zus a fairly big job, the iudirest cost would 
be less. The Indi rect cost of a two year Job would ran We and 
en a four year job would de mich Jess. 


ks statement is prenised altogether upon the assumption that conditions 
governing gest and progress remain reasonably normal and sonetant during the 


ef estimates and working schedule, 
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ve a Point at which an extended term of completion 
aa, und this point Will Vary With every fob, 
‘tude and the samen an 


aku of brine involved. 
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head, which was met with on the Niagara work, ant wh Leh N did not come 
very prominently ‘before Ur, Fraser's ‘nother, vas ‘the immense traffic in Ulleit 
liquer ‘with which this work vas “surrounded fron ‘the time the Wartime temperance 
adt Vent inks forse until the main A, of ‘the onstruction work was completed 
in thé 2811 of 1921. This At tion” was yartiealarly sortous on the igh’ shift, 
and made ite {ntluence ‘felt in all phases of the work, tnoluddng rally 2 
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‘The disady: eof night shift wrk were fully realized at the start 
of the wait, 120 the only regular night shift work contemplated vas the rock 
@rilling and channel ing operations, which eauld be done more efficien 
2 Ae an e fetter en d- 
% it eliminated 


1 “he above n wore 1 wrongly reported by the ‘stenographer. 
b er ly page 98, shows 8 ‘direat ‘goupariacn of ‘the relative cost of 
F electric and steam shovels. “Meotric above! Yo. 6 cost “$06, 782.00, and stoam 
shovel Wo. B of ‘the same type and moe, cost $10,805.00, me electric shovel 
therefore ‘cent about 4 Lore than the steas shovel of the same type. 
fhe tavalation im Appendix 9 attached, shows the cowperative costs of the 
‘larger gises of similar types of electric and steam shovels, and indicates that 
the cost of wleeteie stovels, as compared with steam, is in the ratio of some~ 
what 1% than li 60 4. 


Wis Ba Ae HOGS ~ Ia, the imoxenged efficiency of the electric shovel 
“wore then counterbalanced by the increased cost’ 


dan aetaothal hem eve 45500 a e. 15 eee ue. 0 ; 


reer 


bb Kae 2! eee ee e ghee de mg 
eren Tun ieee a ang en ve eee nti 


dus banalen analen ae Alen E . i 


x , 4 A” RAG aia FY 7 } 1 
7 : 
95 1 1 
. W Ns ann t 
fe rd 
1 +g 2 AWS . 
' % ee e ee e 7 A a tri 
3 ; E Sab rp! M ene , We en sai 45 i 
* ar en SR ie BIL gph aE Ny BoM DAR, aire e aN a n i : * 
0 ; 15 4 
j j ) ae eee 60 f Re fy lh 4 bith ell ey 1 8 
I 1 8 N A 0 we . 100 pe, 8 1 Peay er 4 N ; Ne at en 4) ** w7 e hat wile tr . i Ha) 
- , 4 oH 72 15 N „ 


OO sey Lai Ma i fig aye Oy Wen ee 


sragerganese oa * booxeqer lace isos 2 geen, —.— 


Rik 
as 


0 Seva eilte eat 0 aur e beni & Sees . 


y 0 Bust 
tne” 4 nr 


a 
rig 


. bina 10088 or) Been, & ait fovea Ne — 


nM W e ar hy i at . 


derte ele out oo. dos. ort ace dee bas we 
| — 


N 


M 


aiid ‘te en kenne ast 1 


Nr 
bie 


1 


* 


er 0 A ott wf U „bn eo be n nee Wan ee 0 . ath _ 


* ot man , ies 


he 05 


Water J. Francis & Company. 


Copy For Enctosume TO Mr. Je Allan Ross. 
— 25 - 


“UR. FRASER ~ The investment is too great for us and we never tried 
1 * aoe ne 


mne reason Ur, Fraser has never used an electrie shovel is because he 
has never handled a plece of work large enough to Justify, In bis opinion, 
the thoreased cost. As a matter of fact, the use of lest rio shovels would 
have been Justified on his first contract at the Cedars Development, but as 
electric shovels were nore or less of an innovation in 1915, he probably never 
gave the matter any consideration at all, either from the coonomie or prac- 
tical eide. 
of similar types of ee é *) thas YYovers operating In earthy together 
with a direct comparison made In 1921, when the bueyrus 226-3 steam shovel was 


operating in close proximity to the 225-8 electrics in both earth and rook, and 
under fairly similar working conditions, except height of lift. These records 
are aatheatic, and show Goria baesvely: that at n rent er nen, of. the elee- 
tric ben ‘offsets vy * Ane woe a the en 6008 ot ‘this ny gS 
compared An Ane steam shovel of similar type. 


— mat would 3 you say ‘to the type of steam shovel 


| ihe: Here is a 68 ton shovel, 2% yard bucket, that cost 
„000. 00. ‘That was bought in September, 1917; that was a 
2 10% 2 Meatrie shovels about the same weight goat 


An electric shovel of the same type as the Atlantic ehovel above referred 


attached are some comparative figures of the oni ee  - 
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to would cost not loss thas 2% 
This. ee. ene shovel was rented in lay, 1917 from Stein me 
Reta, ‘sab-oontractors on the Welland banal. ö mis shovel 28 rented on eb unt 
* or the Amposstvinivy of setting ‘prowpt delivery on new ‘equlpeents the object 
beine to “forse ‘the work at ‘the start" in accordance with the progran 1 laid 
“deen ia Appendices 5 ‘and 6 of 1 ‘report of Podeuner zs th, 1917. * ecg 
n= purchase vs, of 0. ooo. oo ineluded 7 6 yard ved cars, the owners 
having got ted =p ‘Tn a ooal etrtpping proposition in Tew Branswick, and being 
*. urgent need ‘a working capital. “the ‘whole ‘outfit was "therefore ‘saken ever at 
“a bargain price of $9,000.00 with all rental payments allowed to date of purchase. 
Ig thts stove naa Of 
“Tone wan 1 ee of wa n care er ‘ware en in with it. 
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than a steam shovel? . warn 
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© comparing elostric and steam ghovels. me teen shovel will always oving more 
times nox mimuter mat on the other hand, the electric shovel | wild eg owing 
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main Line, end "8,000 foet of * grade against loaded ‘brartic on “the st. Davide 
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traf fie between nile post 2 and the Lundy's lane disposal area, and the total 
Length of haul from mile post 2 to the iumdy's Lane disposal is only 2, 500 

feet, as against Bös miles to St. Davids. 

mne aal trestle on the iundy’s Lane disposal spar was a 30 foot oreseing 
of the’ Wellaud Boade: | | 

| If e had „ 600 a Cans any enlargonents 
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have been developed, aten 1 10 ay 0 en n e . 
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mme possibility of taking out 940004000 varde of earth and 4,000,000 yards 
of rock im three years was never at any time considered as even a remote possi- 
bility. The three years mentioned by the Chief Bucineer in his memorandum to 
the Comission under date of January 1lith, 1917, was a preliminary estimate 
only, and net a worked out schedule similar to that imeluded in my report of 
December 2Stii, 1917. This three year estimate furthermore, fnvoelved in all a 
total of 9,603,070 yards only, made up of 7,056,090 yards of earth and 
2,576,960 yards of rook, or 26% lege work than Ur. Fraser was given to under 
stand that we intended to do in the three years’ time. furthermore, 1,126,000 
yards of the Above total of earth yardage was in the earth section of the ¢anal 
at Montrose wmieh, at the time of the Chief imgineer's menorandum to the Com- 
msslon, was intended to ve d¥edged,’ and not excavated in the dry, resulting 
in a yardage actually 36% less than Mr. Fraser understood was to be taken out 


in the dry. 
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e What would you do as a contractor on the question of the 
: tie of these ani unite? 1 * not think they are 
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of the al ie 8 very ‘large onc, and these machines, which 
wound land the material away ale the bank, look very g 
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ry 


ne Whdle situation ia hie reply 
ry arithmetic is ali that is neo- 


essary ‘to prove Mr. Fraser's point for th units, as Vibe Ur. W a 
scheme ‘for unlit railroad type shovels and Tong ‘trains. ' 
mme total maxima 1ift of the 70 ton shovel is 17 feet, and the total 


wel 16 80 Heat, tn ten mudi sibweld def 


maximum 11 ft of the 228-3 
iu seren, the track system nedessary to give adequate service to each shovel — 
gould Swiously ro dul fe frequent ramping out of the ont. buen being the caso, | 
tue Wxdbvadted Waléviai would ‘have to be II rted out of ‘the out In the vicinity “” 
or the potht fron Won it was excavated. ‘The point at isaue is, therefore, 
whether the muterial should ‘be 11 ted the whole distance wit’ tue shovel, or 
whether If ‘sould be Lifted 17 fest Nr and the Sua of es” 
fest with trains. 

por instand, from Station 208 to Station 236, and from Station 336 to 
Station S65, the overburden was of such a depth that the WI lifting range 
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of the big shovels had to be utilized, so that in this section the whole of 

the 68 feet * — rye Co range: of n big” . 8 me an shovels 

wae ee Mes as! naa tare the sbderption of hie pesmi ist ay tate ee 
‘The Absorption of this maxiwam extra Lift of 65 feet by 2hcar trains, 

and 30 yard 2 r on 7 grate, would nesessi tate a trata haul of 

05 niles ver train over 8 ‘conplicated and unwieldy eyeton 27 tsLl-tradk. Roan 

other erde. every yerd of material excavated 1 these shovels would nave to | 

pent trie r to ana hour on bad sok and soft around before dels Listes 

into ‘the clear, and headed tor the diopoeal ares. fhe big shovels soc omplished 

ab ES sours and ge the msterlal ¢ directly oats fie, 
Sone date oaring « on “the question ae to whether ; or ar these Large shovels 


are "economic or practiosl" is obtainable fron an iatel Ligent perusal of w. 
Goodwin's report * ‘excavation woas, ond equipment. | | 

uk __ Apparently as s Long aco as 1918, these shovels were in effective use on 
construction wor ieder to wet at Magara, and everyone fentliar wi th reden 
methods of handling this clase oF work xnows tet the use of these large shovels 
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te heoontng standard Practice ¢ on stripping work, whore faces ‘ranging upwards fron 
70 ft, ane tavolved. 1 | 

me shops: of tne waeren as ana ‘Marton 1 Conpantes are e gutted wf th orders for 
tose chovels, laced by ron, copper and oval mining compantos all over Bort 
ad South America. Large andere of these shovels are, ‘furthers, eleetrieal- 
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80 nee ic hard to understand. lose bly the idea in this con- 
nection, youd, de to, start at the unn e Lene sunmis, and work both ways from 
gummi t, baking out parallel cuts on a self-draining grade, This procedure 
would, nnavotdahly involve an izwense ert ri 
of loading. and dispesal tracks which . have to follow the shovels down to 

It there were no “climbing out" the dleposal tracks would have to Parallel 
the loading tracks in the bottom of the cut ag it went down, and would invelve 
the continous shifting of, o contimously. and enormously, inoreas 
track, the gradient of which on the last bench would be, governe: 
grade of the shovel, but by the naturel gradient of the rock. 

mne one all-sufficiont reasoa why each a scheme would be absolutely im- 

possible 1s because of the often-repeated statement that the bottom would hold 
| neither the email shovels nor thelr service track, a fact which wes apparent 


g milesge of 


when the original borings were made, and which was one of the controliing 
factors involved in the decision to use the large shovels. Among other reasons 
why this ‘scheme would. be impossible, the gol low ng may be mentioned or and: 
la] = With all the shovel capacity concentrated on stripping operations, 
it would have been impossible to provide ballast for track systems and roads. 
(bj - It would have been impossible to put in temporary trestle diversions 


on the railroads and main highways, because each succeeding series of shovel 
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cuts, would destroy the foundatien s Ms omy Whar ves 
le) - dt would have been impossible to build the permanent railroad or 
highway bridges until the earth and rock work te the canal was finished, | 
because there would not have been room beneath them for tho track systems 


whieh would have been necessary for bandling the excavated material without 
“elimbing ont“. 

(a) « ts ee bare: beon eee to wald the big rock II at 
Bownann’ f Oulty 4 in tine to > allow a sufeiotent t period § for 1 before 


and nt. zun with elit, neds in the latter instances would have. damaged the 
ds te the statement that "a very large percentace of the rock there is . 
no. elim at all" a glance at the profile in FR, chapter E, page Si, shows | 
that the rock section of the canal is essentially a hoie, 8 miles long, 50 ft. 
deep at the forebay, 85 ft. deep in the middle, and 60 ft. deep at the Mont- 
rose end, It is diffieult to imagine how “a very large percentage” of this 
roch could be removed with small shovels without “olimbiag ut“. As @ matter 


of fact, it is only necessary to look at the cross section of the rook out, 
and some of the pie ture of the completed exeavation, to realize how utterly, 
impossible it would be to take out this rock at AA with a 70 ton shovel, owing 
to he absolute lack of sufficient working room for the proper co-relation of 
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> @raglttadé: would have Ween useless on tue work, and the only other possible 
‘method of moving this rock, below 1 rirst 10 Et. benah, would have been by 
means Of derricke and upp. 
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hour shirt with @ 70 ton Bueyrue showels 
rently, the only pie eller itions” we ana ia 
in the case of Nos 11 saith in 1 nie alan ein the rr of the Cone 
vent Road. No. 11 shovel worked for five conseeutive months in this material 
786, 700 yards per month, and the MTI month's work was 94,600 yards on 2 


“before golug into rock in Ja’ rare for the Five months was 


10 hour day shift basis, with a 80 ft. Lift. In August 1919, 10. 8 shovel, 
‘ map ae in cigs ch . Yietorta Street, tock cat 90,600 yards on the 10 


bad type electric shovels on 
n worn got “ae high as“ 66,600 yards in one mouth of 10 hour dey 
rt, with a 10 ft. 11 t. In passing, the above figures may be iustanced 
“ae another proof of the production superiority of electric shovels over steam. 
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work a vith * = 5 1 nt 
ee eee the surfaces of the rock. : Most of the borings 
Sila layer. of fine gravel at the surface of the rock with the sa tu- 
wated sande above. It vas the existense of this thin gravel seam on the 
@arface of the rock which led us to expect that the ground water would drais 
oat through it when the cut was opened up, ead thus provide reesunably dry 
@igging.. The ground water did actuably behave more or less as anticipated, | 
bat throughout the whole distance between the grand frank bridge and iondy's 
Lane, the lower stratum of earth was kept contimuousiy saturated by heavy 
Springe which di scharged upwards through fissures in the solid rook. Tho © 
- existence of there springe had more te do with the failure of the shovels to 
realize their. anticipated production than any other single factor. 


‘Te inference from r. Haney's above statewent ie that the sovels were 
‘Working an teen on account of the quicksand. The quicksand bad nothing to 
do with the use of the pontoons, as the shovels were working from the rook. 
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done were simply a ¢onvenient method of lining up the bridle rail for 
moving the shovel ahead, and they were used for no other purpose. 
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Uh, “FRASER - Can you give the output fora: year of one of the 1 feen G 
16 shovels? es 
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w. 1 vel alk not get to vork üntt1 Apri) of 1918) and lest nearly’: 
two shuseqiient months of that year, In the best working season, with mechanical 
and @léctrinal trouble for which the mamfacturers were responsible and made 
good. 10. 1 shovel wae thd Oe Men placed in service, and theses 


aiffioulties were remedied before the other shovels of the same type were 


placed in service. ‘The record mentioned by r. Francis would, therefore, only 
apply te about Bix months of normally continuous operation. 

As a matter of fact, the original working schedule was ao disrupted by 
the scarcity of labor, labor troubles, and other unavoldable and unforeseen 
conditions arisiag out of the var, that nck one ag the zarte shavels bad „ 
normally e year's: bys eed ia sort. * 5 had the nearest ayproxination | 
to @ year' 8 “normal work in 1920, in whi ob year ane rewoved 1. 002, 788 yards, but 
this figure is far from being & fair measure of the capaot ty of the shovel, me 
owing. to the fact that the strike ecourred in this : ana PA the walk of t the 
time she was working iu quickgend and baling out nothing pat ue mad for 
months at a bine. i 


The nearest i to: 2 Je . b. for one of these big 


shovels was that of No. 11 previously mentioned, for the months February to June, 
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Aue lusive. The maximum month's outpat for this shovel during the above period 
was 186,510: yards, and ‘the RraraR | oat ‘for the five onthe Was 151,463 yards. 
On the pase: of ‘this hiverage pay the year's productién an have been 

a face ae 26 . — . loading tracks ‘about 20 feet above shovel 
gratis , and ‘he ext 2 vot tom ng about 105 fost, in Mam. | the face was aiso falriy 
ary, mut oven hore the material as 20 ren hat the loadlag tracks, had to 
be carried on ‘trestle, ang shovel operations haa to be interrapted 0 a to . 
allow rip-rep to ve dumped on the ‘slopes on & Line with the front trucks of 
the shovel, by order — hola the nateriel in place. ee N bo 
bens further auen C 0 , 5 Mes eee th She Povel schedule ne 
ole shovel Production 1 will an nd tn muandix 12 8 attacned. i 
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a - wat was the whats of the out? 
AM 1 it would a probably ve 70 ft. at the Fan or the cat. 


The theoretical width of the bottom of the earth out was 70 ft., tut org 
to the ultimately ascertaiued mecessity of providing a heavy rip-ray 111 
throughout practically the whole lengt ef the canal, to hold the unstable 
material tn the Slopes, the bottom width of the earth aut was taken out to the 
varying widths necessary for gugh base thickness of rip-rap filling as was 
considered necessary to hold the slepe. Por this reason the betten width of 


the cut was sometimes as mack ea 110 fest, and averaged nearly 90 feet. 


boleny eveda ule tend Lovata abst oh, vast adden eretaom a eehastonh 

zen Säle Lg d dtn uv ose % gates be etd la bass OE, gt n 
seek oN — hroabong Ne okt e ee ens de eee exe mo ; 

ao Wale to dais Saokvesd afd gow wens aise at Labgeden oct er, oa. V 18. f 

le rode ovode duel dg 80 GN Bh. oel . act Lö st ene, va oe 8 

alen cule eaw cow? of? He u al tou? dar eng vn ln 50% Ja bag rebar 

6? bad svloaxt 1e edd alt „lest ee aan esa old 4 abr dot eb 
of as on Bedqurmedn! of 05 haw aualtareqe Levee, bun »oitaont, a0 bo ue od 

20 Sate diet, a al al ag s. eie 20, bone 86 af web v0 


eren, 


. beg of werte mt n * 


i, 


* pat 4 api EE pl Tr te IP Re edo me a nt 70 N, 1 0 8 50 
Wee ma Aig UTA! RRR SESE TR OS, ean «He BES en a } fom oie hog 
1 1 ; W e g 
N 
4 Ups 


[Si a 
‘RNa 
er * 4 eat 


an ‘did „et OF aoe 500 % add W ‘git + wearin 1 
1117 a-utr vreen 4 Abbe to ei essen hben ka te d tot unf e a i 
ben asd bod % er 44 10 "tenet ook ont eee 1 
e 6 500 W 6 3 46 6d 10 4 60% t Sol ‘eit? ab debate ni 


b en I yore: 40 Bade 6% de tod BGG ü. a 0h ka dn, 
25 agb l potted ett dabss o t dt “legate 5 Bad od brass bet herebraxes 


erg oe Kune ue abe 70 Las ! * somtderve 1 50 . 


‘A at? «ey 3 . 
* 8 e We a run d NY ee 11 . N AN 


WALTER J. Francis: & Company. 
Copy Foe EncLosure to Mr. J. Allan Ross. 
35 — 


D 1 — a Late Bate . 
f — 9 4000 4000 tem would be in 30 ft. cutas hd geno 


8 Ne f 0 ny dh Yeh 1 J 0 0 Lats , aes ee a 1 
5 105 e . . e nn en en e nne 
PF sine, * 6 i N n e ee A 
ö 1 a een M 4, Sh W Bak eee eh ey N 
ee ae iy is hy Pe phd 4 9% Ses 4 anne ee | oh Y „ 
e 15 N Bi 5 * hge nbd Agi G4 ee N isin at . 4 


* * 
3 obey 9 5 Fall, P 
Aig na se) 1 a i, ist? hy 1 ih ee : at EN BA J 


— * ory a a a ‘wantions a depth of gut wen he 
amably considers is, the maxim depth at which a 70 tom shovel can operate 


e 


arent ner eee ae alse nee, han in mind the idea thas the large 


wy ts Fuh iat hie is 
itty 5 ! N % 


wens would mt te nosessary if leas sian 44 of ‘the . ooo. ooo yerds was in 
D 


f cuts of 20 . ‘depths or marae w. Haney’s mp Aon that there was 121 28% 
“ry tne ‘total yardage in 39 


e Was n 


reasouing under ‘this hes 
bean k pak 2710 
chapter 1. ‘yeas isi, 10 athlelest to Andieate that south of station * . the 


toteh mariage of svartarden te tm 20 fe aute or nore. WN 


2 ‘She menen ene, anner in aie 


ter | of fact, 8 glance at the profiles, mR, 


ane e oN 


South of station 360 ‘the aas deptn of eat is 47 fect, and ae maxima 


ear Bi 


74 fost. From Station Lhd 0% a Gase of i miles, the | lg 
Reve “See i: 1 


aut as 4" ‘fect, and the. 2 . 


65 feet. 
South of ‘station 368, ‘the yardage of overwurden ronoved was e. beo, ooo W 
E . or less, the pig apart removed 


utd Pee 


and north of station 568, mer. the out was 


was only 7.000 Arta. 1 
In o ther wrde, there | ves „ 988 of the total earth, yardage in outs averaging 


47 ft. in depth, and only 1s of the overwurden was in cuts up to a Mi 


2 of 20 Bi 


** 


me one  mtscoseeption alone 1 -autfietent to destroy the e en ee of 


. ren whole ‘argument 10 the l den 


* te aa: = 4 * N 1 R ' 7 N % , 
R 1 > . i 1 7 1 * ; . * x " 
e . Aah i kA 


: 5 f N 
* - 1 \ 
* 
* 
5 ™ 
1 * 
i é 1 1 
1 0 e e ee eee ee 
a 1 
NN W | A a he 
0 N a) 
* 
{ — 
al 4 eh By et e Baek ae eo . 6 
Ni e eee, Mie ORC) MS I “ei Ate L keg 
et oe ae 1 a an | 


ait wierd „ 
sh age Bal N ei Waa K e af 10 Nah ue ‘ay fee yp vets OR. 
dbb mamtnom old 9 1 ee incon deu 
0 140 * e e 178 0 Find Na? “ah 17 ede . fee ‘Ld dg T eh 8 

n ont tothe aot e bot 11 4 ‘gli at HIN L had lie tate baa viele sate 
ass ith a hey si be ee Ne he eo een Mr e oh ee ay a 


43 2 wiasde ben ot a 6 etevom 
du zan , tee sind? bb u Wen ; a 5 ste ‘aa Ks mas | 
etd ot rodent TTA, 5 vibe 4 res" ae —— 1 * ie 

+t 6H e 50 bes & toad fl 


1 eee W DA oe ot i 6 oe 
aol u n cose aoe 
ea? „68 f ootvare to ‘aes 4 6. * 4 prong a) „ mss elt wee, 


e ; Sie enn W eee ee 
ate 20 Nie att SB at ot eL tan Re 


On 


„ lee 6% ‘teh | 
ee sas Wade mad OF a ‘ite tote ta 40 0 


pve bat 


mimiean ait bow e W 41 100 te 2 ada ga an ote eae sotaad 2⁰ a urg * 
e e e e e ee ee na W 
ꝛ0 d des n weld eki 5 to e „ „en os oat 00 deen a 1 * W 


1175 eo 1 
1 Oe uns 1 (00 . Sheth A 


e ae . ost Bars staat * a * 


er meblax 6 fe ate e 3 a 


E 
dee e Sh eee ee Lavoe att de Rise 2 der biker’ ebe eats 44 . 15 
N vi ., i 


1 e 1 Ot du adh at paw abend w ett „. le Wad: vio 0 ak ae 


wit ee ch LS a . ag e 


a 


Fy } n on 19 “aes Nii) Gee ee ats RSE Ge . Ap pe - 
e e e ee ae walt” da e e 400 : 
Vo te o hry ka etd. ee ot bases kaue el tee L wottqeocobe h a0 r n 0 fai 
: 1 


Wie aLovesy Liuma ode 40h Sammeyee o l- eee e 


OP, Mes? wa 


WALTER J. Francis & Company. 
Copy For EncLosurae TO Mr. J. Allan Ross. 
»~ 36 « 


ui. HANBY ~ Do you consider that Lundy's Lane would be the point where 
id ieee should be forged, and attack that point as quickly as 
possible 


R. Fan With ordinary shovels, yes; but when you are planning to 
‘bay shovels to take that aut im one aut might be different. Your 
dig shovel had to have two lifts there for a di stence of two 
wiles. I think I might have started an jadependent operetion 
there. d they do that? 


W 0, they did not reach that until Barch, 1921, 


ur. Taney’ ss atom ike aot 80 1 “Independent operation" Wee 
started at ner 8 Kena with “ordinary shovele"’, precisely as Mr. Fraser 
presents, ta Septouber of 1919. 

. Fraser is quite oo Gin) Pie that thie uma t cut could not have 


peen taken at 12 one lirt with the big my and it was never the inten- 


tion to ao eo. The main objective of the construction railway southward was. 
to-connect the summit. with the disposal area.at,thecarliest possible date, 
so as to start this "independent operation” with mal shovels, and "force" 
the work at this bein. 

he attached blueprint, Appendix 
reached Landy’s Lane in September of 1919, and the shovel records show that 


12, shows that the construction raliway 


excavation started on the sum t imme@istely, after the completion of single 
track eoustruction to this point. 

lr, Maney tells Er. Fraser that we did not start “an Fahiiiantons operation” 
at this point, and did not reach that point until Maren of 1921, As a matter of 
hanged he derek, 22h, & Sonal of 25 
the suri in the * mile strated ment ioued * ke. Praser. 
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RAR = They planned to do the work within three years. . 
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me we. eee to and, ‘Geren with } ur. 1 or — was never at any 
Sime planned to be completed within three years. 
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bas been done, to do 43 miles of aan in three years. 


13 wiles of canal was never a factor, either in the three year estimete, 


or even in the actual sobedule outlined in my report of December 26th, 1917, 
simply by reason of the fast that the placing in cporetion of the first two 
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unite dd not involve the expenditure or a single dollar, or a single hand's 
turn of work, beyond the quna tion of the Welland River and tho earth section 
of the cana} at zontrose, or only about 8% miles in . 
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Went the Hydro Commission had called you in before 

* — began their construction work and told you tho time 
In which they wished to do it, could you have given them a 

1 . plan 1 wach: Shem: manda: neve. Ke * in ef 


PRASER- en, vs. We. nase ‘not. failed aa any power ‘ds, and 
they are. quite comparable,. de had § shovels working at one. 
tine In gedars and 1 think 10 ordinary shovels would have 
done the earth work at Shippawa, It would require anotier baton 
of shovels to do the rock, or the earth shovels might have 
deen used for the rook work later. 
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mme Practicabdility of ustug railroad type shovels for the rock work has 
Men rüden vb bsi 
From the above statement, Mr. Fraser apparently bases his ability to de 
the Magura work with 10 ordinary shovels on the fact that he had 8 shovels 
working at one ‘time on ‘the Cedars Jb. * it would de interesting to compare 
pat of the 9 remular cee Nn ED . 
Por Abe in ch of 1921, these 9 shovels took out 360,285 yards of earth 


and 281,016 yards of rock, or a grand total of 661,299 yards for the month. 
Wen ‘previous to che epring of 1920, through the worst period of labor trouble, 
Inertietenoy, and other war conditions, the 7 regular excavating umits then in 
should be given these figures to think over before 
shovels” to take out the earth and rock at Niagara. 


A 348,000 yards of earth and rock per month. ir. Fraser 
he schedules his "10 ordinary 


) “WRG FABRIS + If vou had an estimate in 1917 on a job, end if you 
knew the conditions that existed, and if you had estimated 
in the beginning of the year that job would cost $18,000,000, 
and at the end of the year you revised the estimate and made 
it practically double that, and if you then sald - "this takes 
in everything and is absolute safe", end then when 1 oem 
| pleted you found you were 200% above that figure, what would 
Fou think of yourself as an engineer? i 
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MR. FRASER ~ I do not nov. We did not do thie job and jobs are 
all different. Generalities are one t ing and what another 
0 Tom should bave done 18 not fair to ask of us. 


Wen 


me question asked 9 vas A paar * ˖ matt never baving been thie 


work and eng nothing of its history, Ur. Fraser’s anewer was obviousiy 
the only ome, be nid have as.... 
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zat I would suggest that the preliminary estimates must 
have been too low, the increase an Gost tha doing the work 
did not account for AlL phat dirt a. The: s for t 
Welland Canal work were too low. I nay an estiuate on the 


| Poo! worky and 1 ‘ake © 4 at whieh the work was 
let were fae det 


| sans e, weren “ennai qhestion, the only inference Mr. Fraser 


could possibly make wae that the preliminary estimates were too low, simply 
because Mr. Harris gave him to understand that the work as it now stands, 
cost Lour times what 1t wes originally estimated to cost. The inerease in the 
cost of work certainly did nat account for 91) that aif 
It seems hardly necessary to purme this argument further. 
As to the prices for wrk on the Welland Canal, it may be worth while to 


mention that they were high enough to allow most of the sub-contractors to 


maké money. ‘This statement is not based on rumor, but on fact. 
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II the fall ef 1917 experienced contractors like A. G. Douglass, Hugh L. 
Cooper and Company, to., told us that the earth could be taken out for prices 
ranging from 35d to 30% with steam operated equimment, and that roe coald be 
taken out for prices ranging from $1.66 te $1.75 with steam operated equipment. 
mm attached curve, Appendix 13, ehowa the contract prices for earth and 
rock on the Calusent-See seetion of the Chicago Drainage Canal im the fall of 
1916, these curves being compiled from figures similar to those set forth in 
ur. (So0dwin's report on exeavation methods and equipment. — 

In Appendix 14 attached are tabulated aa al unit costs for earth and | 
rock wich ‘obtained dn tho Miagara work during 1917, 1918 and 1919. It would 
appear from these figures Guat Gir) ded wouia have made quite a lot of money 
if he had had the contract at @2.00 for rock and $1.00 for earth. ‘Conversely, 
it would appear to show that we exercised good jadgment in deciding to do the 
HANEY - Up to the tive of the strike they evidentiy mat have 

worked with a force of approximately 2,000 men. Then they 
dad a strike and they pat on a night forae and they increased 


their working force to 6,000 men and 1 presume they increased 


their plant. Then they dropped the night force and dropped 
pack to 3,000 men. I cannot understand what they ad with these 
, 000 men,, sasuming they did work a night gang. 


Might ehifts on the shovels, . 


mens shifts were being worked on the shovels for sume time before the 
15 of 1920, and vy goes pad vin to 45 with the increase in the working 


force, 9 insofar a as 4 was necessary to and. the working forse required to 
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operate the two new shovels and auxiliary equipment purchased in the fall of 
1920, This; ef course, accounted for a oensiderable number of extra nen. 
Mthout sttetpting te discuss the accuracy, of the figures quoted in 
ur. Haney’s stove statement, it may be stated that the main cause for the 
inerease in the number of men was that up to the fall of 192) no concrete 
work had been undertaken, and the construction of the power house had wa 
been started. The construction work on the power house started in November 

of 1920 and the conerete work In the cana started, in ‘he, early pert of the 


. ie 


year 1921. “Also, the construction Vork en ‘the 80 to-houtse started in the spring 


11 


heir activity about 


of 1921. These hres | now ‘Sporetions reached the peak of 
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carpenters ‘aud other Gastes of labor wore luia ofr. Purthermore, in July of 
1921, when arrangements Were ede with the ‘ytaera Palle Power Gompax 
‘the fall Peck on the ziägars Voten until the aud of tte current year, mne con- 


to carry 


straction ‘sdhedule was extended from September lst to Jamary Ist, thus ‘gnabl~ 
‘ing 3 “dons Aebi portion ‘of the night mire work to be 418 timed, ‘and 
nene a further donetdarabie yedustion In the Work Ing force.” Wr 


“Whe abolition of ‘the night shift, and the redistribution aad ouliing out 
is possible, had an inmediate and marked effect 


‘of the working force thereby ma 
on operating efficlency, as Indieated by the diseussion in Appendix 16 attached. 
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‘hie statement does not seem to agree with the opinion expressed by Yr. 
Fraser on pages BARS», and FA of the @videmee, whore he states that the 
proper, procedure would be to remove the asain been Anme and then 
attack ‘the roch “from every ‘point that you ‘ean ret ta, 


r they had adopted another prog program they wuld have 
had 8 meh Ins nates snp pened of the work pont | are the er g 
des, bat mat was e that, would have been hard 
to Tores. 


‘iv. Hane coald have (fram 2 15 sc oa more fairly as follow: 
“If the progress program set forth in the raport of Desomber 26th, 1917, hed 
deen followed, they would have had a mich larger percentage of the work done 
before the prices went up“. The answer to this question will be found in 
Appendin 16 ettached, mich indicates not only that the earth and rock work 
have baen compieted within the schedule time, without the extra plant pur- 
ghased in 1920, but also that it would have been ¢corpleted for à figure 

peronging very Closely to She 1917 eetimate. It oan only be repeated 
au more that the ouly progress progres followed during the period between 
the spring of 1918 and the early fall of 1920 was the program forged upon us 
by the var, and the undreamed—of Ratt Hany ane aut of aie war, sub- 


sequent to the armistice. 


We Ae ROS? - What is your idea about costs after the varr We were 
Soaking forward when the war was over that prices would go down. 
Would you not expect them to come down quickly after the war? 
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Mn HOSE + Sud yet the peak did not ocour until 1920 - two 
— after? | 


mme above statemmnts are fully in accord with my evidense given before 
Mr. Rowell, pages’ 4146 60 4149, and 4101 to 4162, inlusive. As then stated, 
in connection with the status of the original estimates in Jomary, 1919, it 
wae thought that eenditions as then existing, 2 year after the war, could not 
possibly: becone worse, and the break, whieh would mark a rapid return te con 
Aitions approximating those with existed before the war, us expected dally. 

at this’ time not . R. M. sein placed, only 11.7% of the 
earth, and 2.6% of the rock had been remved, and the overnin on rock and earth 
cose wae of such a trifling nature, when considered in relation to the amca nt 
of work still to be done, that ud anxiety wae felt as to making this overran 
good men the expected break In industriel conditions materialized. 


HANG ~ The cot of umwatering thet plant was put in at $1,800,0007 
n ~ f have no idea what they did. an 


n = You would not have any idea es to what was necessary? 


FRAGER ~ Not without making s etudy of the plant. tT have never 
— what unvetering they had to da, It le a moot diffieult 
item to figure. | , | 


The amount of this item is far beyond anything that was anticipated when 
the Wo Fit was undertaken and must, of course, take ite share of the burden 
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imposed by. the unforesen working conditions which existed up to the fall 

of 1980. ee wena ps eee d Kier af the pre-arranged 
working races aden made 1* esel ble to, obtads „ gravity. rale into 

Dom“ ally 1 was We, ‘Gontemplated, ued ich has ‘been previcuge- 
ly referred te in this memorandan,. fee 81 
Apart altogether, however, from the general, condition above mentioned, one 
_epesific faster having an immediate bearing on unwatering cost was the existence 
of immmersble living springs discharging inte the aut through rden fissures 


wolid rok. 4s previously stated, a namber ef these big springs were 
ikem Lon, and others ae ee elsewhere 


F 1 25 


2 ‘esmal, “Wherefore, instead of having 
ee ground unter seepage, it wae necessary to handle a 
large i Ae inflow from these springs. ms inflow, furthermore, had te 
be al ere or Abt ‘wholly by Yooal pumping on ade unt of being am ble to 
“ob ain ‘the ‘anticipated tree aral nse inte Sounan's 82117. “taring the period 
“betwoon the spring ef 1920 and the ‘fell or 1921, it was necessary to handle as 


k 46 96,000,600 gellons per aay by local pumping, with over 30,000,000 


“gallons bf installed pump capacity. ‘There te no rational meena of determining 

by Wun enbünt tub Geet br umwä terte woald have boon recused 17 these ble 
“Gprings had not existed, as the total amount of water handled was a combination 
‘of Spring inflow and ground water seapage, and it is inposaible to estimate what 
“proportion e. of ths total inflow was respectively 3 5% these two sources 


of supply. 48 


"yp ROSS - Material coste were at their peak in vn, 1920, ana 1 
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: ** — labor cost would be a month or two later. 


‘vig jobs were discontimed in Septen 

nad big 30 caneélied in September, 1920, and coste were 

* duet tumbling from that time, and anybody making an ot ima te 
fe me 1920 coats aa A would be gure to over-estimate. 


1 8 1 sie 
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Practically all 28811, 4 ua 
previous to 1929, and the en: of the “roguaed Asher sosts aid not obtain | 
on this work until August, 1921. 


aan on the Magers work were ) Anonyred 
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me above statements apply to concrete prices quoted by . Francis ans 

mitte, ‘te tue work as estimated in 1917. In this connee tion, please note 
dix 12 Of my report of December 26th, 1917, in which the price of ob- 

erete Ie ost ina bed In the fall cf 191 by 8 fairly prominent ongineors and 


contractors. For inetause, one comtractor, P. MeGovern & Company, estimates 

$8.50 por yard as a tender erica, which would, of course, include an estimated 
profit. “Ths 2255 should therefore be compared with the average estimated 
price for cana soxerets 
$8805 plus 2b. or $11.00 per yard. It may be well to note also that the 


$10.00 and $12.00 prices quo tod by Mr, Francis for ret 


“in the ostinate or December 26th, 1917, which was 


‘orned condrete are 


really wass concrete prices, as the steel was in all cases estimated separa 


and applied to temperature bers ‘exnlusively. the 66. 50 price 6 741% wholly 
to ‘pettom N placed without any form construe tion whatever. 
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Mie GAMORY - As. a.matter of fact, the actual cos (of concrete). 
ran up te $21.00 and 200. Bow do you T vith 8 Pome 


1 — n un be. 
A Au 1 ole not . a ee ae wanna ; 5 nd 
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den, My. Fraser could not make any other answer, as he had never seen 


the work, ond ‘therefore “sould wok e Sant ube’ te, ‘Gregory meant by n simple 


fie guts 


a : érdumary y civanete’, da & thltes a?" fact, dot’ yard of this sonsrete 


was placed in the power~-house sudstructure, the gatehouse substructure, or in 
the 1 don pn walle until the fall of 1920, and gfter the work had been 


eee et in the light of known 
nee “M477 tile average price of $24,00 mentioned by kr. 
Gregory nas, therefor, no Het connection with the pri in the 1917 et- 
mate, wit is comparable on the other hand, ‘with tho prices estimated by Stuart 
and Kerbaugh and H. L. Sooper and Company in 1920. The average prise of 
conorete ‘as „tel by Stuart and Yerbeugh was 646.80 per yard, and the 
in ‘price of concrete as estimated by 1. 1. Cooper and Company was $18.48 
per yard. 
1 1. son tie ¢ 


oer “Po” you think they had sufficient knowledge of the 
vi neracter of the work to realize that? | | 


ee - Ch, they should know that a contractor could not 
A prepare an — bid for work of that magnitude in 


ator would do 20, This opinion ie confirmed 


e ales kasse that 16 éoit 
by Mr. Obadwiek 's answer to the next question as put to bim by kr. R. A. Ross. 
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into it far exo to ind n er ant d he 
OL think we © wos use the standard shove 2 1 t te not te — 
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n e nee ee dne work ecula mot be doue with standard 
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shovels. Ne e moe Sate 


PS 


0 "sidered giv > im, eantrent _ Wes 4 you Pe 
A Ua SPN Rot to take it. 


PHADWICE wt think any contractor ‘ould e have 
on that on a lump wan Contract. ays : 


we were fully aware of this attitude on the part of contrastors at 
the time the decision was made to do the work on foree account. 


0 n . of the evi dense Er. Chadwick axpatiates on the ad- 
vantace ur u boerüüt and export’ vo k Ig organization. As previously set 
forth in counee tion with Mr. Larkin's evidence, & precisely similar organ-_ 
igation handled the Magars work. This work wae in charge of two of the 
best construction men in America, and the important positions in the 
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b i 15 4 statement that a considerspie munber of bis forenen were 


ay 


employed on ‘this work is evideme of the fact that the Foundation Company does 
just as any other construction organization would do; namely, when a new piece 
of work 4s undertaken, they go into the market for thelr foremen and hire them 
for that particular job. If the Foundation Company had been given the Niagara 


work on a cost-pius basis, they would have had te go into the market for 907 
of their mpervi so: 


the tine of ‘ott i, the 

been to sehen one eee n Tan. b ek RN, ore 
tion, and a supervieory fdfce Cv Me. organised. o 

basis from that Nied down. 82 of eures, “endeavor to re-employ as 
many of their old mei as possible, but as previously stated, this ie precisely 
what was dono under the conditions which actually obtained. adi 


1 FS ‘ie ee ” 


2 B08) * Was there any comprehensive plan of the whole work supmitted 


? yi 1 


nere was no such plan in existeace at that time, This phase of the 


situation is fully covered in PR, Chapter 6, pages 3, 15, 31, 52, 35 and 84. 


2 A ‘What: — * ven aay: 40 the eee ot — man 
Salter as a parchasiug agent? Would he be fully qualified to do 
the purchasing for construction work? 
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*; CHADWICK « I woald probably say na, that he would be veryo 
well qualified as a purchasing agent for the Pere aan 

bdover Coumi ssion but not as a purchasing agent for a g 
strastion en 
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nn contractors’ requirements for .. 
ee pt purposes, which is very different from the regular 
purchases of an organization. 


WICK - Yes, he ates - * Kno the stuff he is buying. 
bien She same man that purchases 


purchase plant. The tapered 


em eo ae ee Mm MN Ma Me Da 
The procedure on the Niagara work wes precisely similar to that out- 
lined % . . ohadmek. 


fis n ae aamenty malls lee, 
eopper . — wore E — ur. galter's department. Hank: 
A as Dann. eine pu oe pee de e rook nee hennenttrers ete 
were purchased euro the Plant meiner 1 ‘the — who was under the 

‘ immediate Jurisdiction of the General saperintendent. | In this latter case the 
funetion of the rurehasing Department was Limi ted te the official confirmation 


of the orders and roa issue of the necessary ‘form. ne 


J ROSS ~ rian — wake up ore mind that he wanted a ‘oortain 
“glass of @quipment to carry out 2 certain program, and then he 
would turn that over with full specifications to the . 
Agent and say - Mere, get this for 6“. 
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ne did more than that. He issued the specifications, where such were 
“necessary or possible, xeceived the quotations or tenders, got tho General 
Superintendent's opinion as to the proper quotation or tender to accept, und 
finally glad the deal, subject only to the final authorization of the Con- 
mssen and the Chief Mmgineer for the expenditure. The gumpieted 


tion was then turned over to the Purchasing Department for the routine pro- 


@s This routine procedure involved no delay or misunderstanding whatever, 


to make their purahases lal. a overythite * Wee 
because for siz months everything was in a very uncertain 
Fsbo omg it Bona J had | come knee the wane oy then shay ena 


en - Yea, if they could have foreseen, Ye can look bask 
and = oad wat At the bye we ee not mare foressen what 

“From the | practical stoniyoint alone, the Inprastieability of ur. berrie. 
14s is is evident, because even if contracts tor materiel and plant necded for 
futare ane ‘ould have been placed in the early part of 1919, the nailing, 
storage, ane carrying — would — — gach that no one ‘wad have — 
sidered any such method of procedure. 

eee the condition was just as Er. Chadwick mentions above. 10 
vaying v was done at that time BORE gurrent eee because everyvody was 
waiting for. the big break which was expected to occur any day at that time. 
416, as a matter of ne Kr. Rarris been is wrong iu respect of the 
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attached erste will indicate, We price curves an this sheet are authentic, 
and ‘show no drop whatever in the early part of 1919. ir. Harris“ statement 
may "have applied to the speculative commodities, such as sugar, wheat, cotton, 
ote, but 1c dl d not apply generally ku comneation with the Plant and stana- 
ara comhodi ties used on engineering sonstraction w- . W. 


* 1 4 ore. * 
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‘WO. BANSY ~ Comparing the railways with Mydr , would the 
a ier be in a better position to do the work them 
Solve reer * 


AE ~ I would say the — wkd be ia little 

“better post sion G5 GPV 

tt the railways had veen up against the sene proposition as the Hydro 

ar, with regard to à large pleee of work, they would not have done 


during the ¥ 
it AY 411, and certainly not In the pablie interest, or for the purpose of 
furnishing needed aseietance to the allied armes. Leavigg out conditions which 
obtülnod during ‘the war, with regard to the absolute urgency of providing 
éloetrie power for the mamfacture of munitions und other war materiale, the 
yar bas Raver Mailed a large power development work in any other way than by 
 gglieduls contract. ‘This was the practice before the war, and it is the prastice 


at ‘the present tine. 


2 [= To you mow what it is costing on an average to do 
that kind of work? 

MB. OHADGICR - oh, you, 1t was eosting us all kinds of prices for 
different classes of work. For instange, we were taking out 
earth at Port Colborne during the war and we were hauling over 


a mile and making a fill with it for 269 por gard, as far as I 
ean romenber. 
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Thig statement does not square very well with hr. Fraser's opinion that 

the cost of earth should have been $1.00 per yard at Magara in 1919, and 
furthermore demonstrates the utter absurdity of e. 
earth and rock work on different jobs, without complete and authentic data 
as to the comparative local and general conditions, Neither ir. Fraser nor 


aring the unit costs of 


Ar. Chadwick ever saw the Niagara work at any tige. 


F A (Le dy ee a ae ns . * a 7 1 N get ay eh ao i Byatt 
PAGE 5898: nnn BW RS 4 en 


n me estimates were from 56. 50 to aue per “ye, 
$6.60 was for plain suncrete and 912.00 for reinforced. 


In thie connection rifase O- hr. anke of Mr. Fraser 's evidence 
mne een een dene, 1 

As previously stated, tm connection 4 ar. “Fraser's J eviaence on con- 
orete ovate ‘the: 423.00 levied — Fendi a 00 3 price, owing to the 
laat mat bow atee2 was Up- eee erer and was as figured 
separately. weren. to n. chapter *. Appendix 6-1, will show that out of 
a total estinated quantity of 588. 475 cable yards of mas consrete, only 
59,818 yards of fornless bottom coneretey or 177. was est inated as iow as | 
46.60 per yard, and ‘the valance of 68 was al ‘ostinated at be. oo. no. oo ma 
$12.00, pias. a contingency iten of . e NA 


do men work as well for a Government comission 
as for a contractor? 
UiCcK + Bo, I do not think they do. 
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In us connection it might be interesting te ascertain how the con- 
trastors on fam ee my bann Ford condi tions during the war, and how 
they ars finding then at the present time, | , position of & contractor on 


the Riagare. —＋ vould 0 be in any dosree ate rere t fron the situation of 


the e Sh ea ag the Ship Canad, and his e e e not show any 
more officioncyy\ energy and co-operative’ spirit than the working fore of ” 

ne Welland Ship Canal contrastors. At the present time, we appear to be 
getting better results out of our government“ labor than the privately eon 
trolled labor or ‘tho B. E. Steel Corporation, for instame. 


LL 


they cee —. ‘imost ee 1 suaat mt ene 
Ge they s g- ex- „nt ie what my om. . ö 


About * te — pane get oan * wanted it was plant and 
equipment, and sven ‘that was often months later than the definite promise 
of delivery, and was a mixture of bad mterial and bad workuanship wien it 
fiually arrived. Mr. Chadwick's men were on the Job during the period of the 
rum ‘sehedale, whe! the work woe admittedly Over-planted, and for a good au 
sufficient’ reason, whieh vas to make good the lost 12 months of work ing sohed- 
ule which obtained during the previous period of operations, but even so the 
percentage or oon trag tors plant Investment was only 12 to 185%. 
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El 2 net ii a 

W. ne + We try to schedule dur Jobs all through. 46 & 

oon a8 anything runs a day behind schedule we get after 
it go that there is never any rush operation on the work. 


Win 


ur practice in rushing your work? 4 
is — dettnning or at the end? A e ene 


As previously stated, any sensible construction man would do the same 
thing, and the enly schedule under whioh it uns ever posel dle to operate, 
namely, the schedule drawn up in the early fall of 1920, wae checked and 


adhered to ust as Mr. Chadwick states. 


HANEY - Or would you think it better to 


wait until near 


— 


RDS end Of Fie wou 
Plant to finish it 


SHADWICK ~ Mo, we buy our plant at the start. If we have 
to bay any plant during the progress of the work it Le due 
to the fact that somebody has made a mistake. 


In asking thie question Mr. Haney has made 3 misstatement of faa ts. 
At the time the plant he mentions was bought, Bot A yard of comerete had 
been placed in the power house, gatehouse, canal or intake; only 22% of the 
rock had been exeavated from the canal; and only SO of the overturden had 
been removed. It is manifestly incorrect, therefore, to say that this 
"tremendous amount of plant“ wae bought “near the end of the work". 

Without casting any reflection whatever upon Mr. Chadwick, it may be 
fair to state that no pleco of work he has ever scheduled or planted has 
required anything more than two or three railroad type hoevels, and a few 


derricks, concrete mixers and dinkeys, with the usual complement of small 
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on the — 4 ‘side. 
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were engaged on the Niagara Power works during these periods and obtained their 
experience in the des ien, construction and operation of hydro electric plants 
in these and later projects both in Canada and the United States. Fr. Gaby, 
the Chief ng ineer, a graduate of Lor onto in Mestrieal ingineer ing in 1905 was 
engaged for some time in those early years with the Klectrieal Development Co., 
both at Eiagara Falls 1 Toronto and has had a very large elestrieal experience 
sinces: — Sorte: mend ur. Seaer, the mechanical engineers, both graduates of 
dutehs ‘ial Mechantoal angineer ing in 1903 and 1901 respectively, obtained their 
first experience at Ningare Falls on the power works in those years and have 
been engaged in similar work over since. Mr. Goodwin, in charge of construc- 
tion of the Chippava 5 10 MN of Toronto in Civil Engineering in 
1892 (my om year), has been engaged in Niagara Fal is Power and similar works 
on the outside construction side practically ever #inge graduation and is 
acknowledged to have wide experience and ability In actual soustruction methods. 
„ Brandon, the Mlectrical Gngineer, of the Commission, is a graduate of 

Toronto in Blectrical Zugineering im 1901 and has since seen continuous service 
in large power engineering on the electrical side in the Niagara Valle power 
works and eleowhere. So with Ur. Hogg, the Hydraulic Ungineer, who is a gradu- 
ate of Toronto in Civil ingineering in 1907, although he along with nearly all 
of the foregoing was engaged before that time with me on the original oonstrus- 
tion of the Ontario Power Company's development during ee peers 1901-1908. 

I hope you will pardon this lengthy letter in this matter but as I said 


before I felt it my duty as 30 concerned with the education and sucess of our 
Canadian Engineers whe are graduates of the Provincial University, t draw these 
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Information furnished by shovel operator: 
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of 25 cars inc lud ing engine, will be over 1,000 ft. long. This length of gar 
will de hard to Keep on tho track when curves may reach 30° as is often neces- 
vor ten shovels there should be two trains per shovel, and with the 
spares, a total of approximately 600 cars necessary, as the number d cripples 
is excessive where unloaders and plows are used, even where the material is 
dry and free-flowing, like gravel, | 


0 Py » two plows and one unloader for 
ya Of waiting for thie sort of equipment. 
The ‘two ‘plows ‘will ‘be one richt hand and one left hand, or, say, 22 
plons in all for 10 shovels and 11 unladers. 
The above represents the equipment directly connected with excavation — 
and dees not include any provision for auxiliary needs, as hoists, wrecking 
eranes, other locomotives and gars, snow=plows, pumps, eto. 


f — 15 a ve ine ¢ conceded that the ahoice of Location for the main 
Aspesal area was the mont Segond and al tables eupestally: tn consideration 
of the requirements that uch a ground should have to meet. A disposal area 
for this work, that will satisfactorily 111 all requirements, should have the 


following principal sharacteriatics: | 
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o to the gentre’ of gravity of the excavations 90". 
2 a Bultadle depth to provide for the maxiomm proctical 35011 per unit 
of area, avoiding frequent track shifting, ete. 

8 ~ Sutficient area to provide for the disposition of approximately — 
17,900,000 cable yards of excavated n 
6 = Minimum first cost and min imm prospestive damages to adjoint 
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viaing ample space for at Least 18, 000 000 able yards of exonvat ton. 
7 al It is accessible from the main Line of the construct ton ratiway wl thout 
erossing n — of the existing steum or electric weiber. and its Losation | 
provides for & sate operating gradient for the * vale Leading to it. 
| ane ‘and on whieh the ateposal 10 located was oe the pe ged un- 
developed end sont iges to sinilar properties, : 
| drainage is axoollent and 0 elan for oF damages . hove been made te ‘ante, 


4B) “ It will ai be seen that with 150 to 200 train movements por day across 
‘the Grand run, Michigen Central, abash, and Niagara, St. Catharines and 
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1 Line of ‘the, zona t e Om. AM, | | 
* the controlling nike ny and A of railway crossings and dump lo 


tion, it van ve fairly established that, be reagh the dis: 
cade would , pibil ity on practical and eooncomioal grounds, es- 
peotally hen the peta * ine the loaded traffic. 
thts ming # grado woud Ae, be 1 e prevailing on north and 
southbound traffic on thd m Ke, as undoubtedly tt would frequently 
be weer, 10 operat. Loaded brains in either direetion, | 
fhe profile of the ground, together, with the loostion and grades of ths 


railroads crossing the canal and gone trust ion, railway, whll show that o 


wie 


establish f this gradient wale involve excessive cute end 111 both north and 
south of Indy’ 8 Lane and result in difficulties in making eamections to 
service and Loading hreck Along the anal. 

Again, with shores working south from the forebay, it is taken, that, 
in order ‘that the shovels ing work to their maximum deptha in cats, both the 
leads to the main Line and the, Loading -teagky, ane: on 1/2 of lp grade or 
equivalent. ‘the batlaing of zig-sag lines up the slopes does not appear to 
be Prictionl, 9 const der ing that there are ten shovels working all in the game — 
direction and at all pine along the line, and when the trains te be handled 
are over 1,000 ft. long. 
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aa. ee in this way are in the first place operating against 
| 540s or at the north ide of e m O0! Gn. 
v0 10 wb ape te rade of 1/2 of 1% will strike rock formation near 
station 390 and 1t would 


gor the loading tracks st . station 


moesible to Locate a Loading track elsewhere 

4 serve a'shdvel at that station and at that depth of aut. man e 
room to switch 6 a f 
the 1 main Tins 1 0 


ee ene ee eee in order to roach 


1,000 foot train, dia bare Loaded by ‘shovels having 2 10 foot range between 
shovel and en track. aes OE Yor points where rock surface pro jects 


u Loaded with 30 cubic yards on cach car, requires 


‘a draw-bar pall of at least 56,000 lbs. shown by the analysis given below. 
mo weight of 30 gubie yards of excavation is approximately 4046 tons and 

the ear 15. tons. 4 run! train of 25 heal ane tee over . 405 net tons. Wi th 
loading track on 1/2 of 1% grade and airt on the rell, to start the train will 
require not 1088 than 40 Ibs. of éraw-bor pull for each net ton of train lead 
loare ‘and loads Ino luded] or u total érew-bar pull of 66,000 lbs. © 

n . es c ode rtetene og beg tuts gane tor s weighs Of 254,645 
1s. on the drivers of he Locomotives: or epproxinately 127 tone, which is 8 
woight far beyond the sare leading limit on gonstruction tracks at dumps and 


shovels. 
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These long trains also entail extensive traahage, requiring long tail 
tracks beth ptishovelerdedcdamphay 6.6 6isecsecencrserennene 

The conditions under which the proposed units could. be utilized may be 
given in general as follows: — 

1. That the material excavated ie gry and will load on cars with 
slopes of 1:1. 

* n * — or a yea 3 are on urn in order e 


the uniosder ant plows will work. ai 


5. “that wage Jone Ara are | needed both at amp and to provide 
for evitoning, routine ot handling unloader snd t plows, and loading and un- Yi 
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| 4. That an average of 8 least 60 nimtes would ve needed. to unload and 
release train at the © dump, the details of whion | are e given | in the nenne 
statements 


(a) - Upon un of the train ob the elke; it i 
coupled to the plow standing on its gur 3 mimtes 


(- the engine uncoupled and goes for unloader | ith 4 yer hea 
etanding * Ate 1 sida e ego yeti § a 


bel. — gin and unlosder return and ‘coupled to train 95325522 3 * 


(a) - rain moved 80 that ere is unter the ae 
* 4 ms arm or uuchor and sable nn. SO arm .net * 


(e] - rain moved forward unreeling aabl e until plow mise 1 
is 111 arm Nr ne. ene hi A ee 5565652 & " 


(2) 8 taken 90 ang eee een 5 * 


1 25 a „ Ane e 20 N N N 
een N ee . 0. a Wi dad Sls i ; j (a 
ON e Sere i RG W aD I aN A a by Re gin aie ah 1 a * 
‘ 7 TAR RUAN im Sy Wicked . ha NLP Ss te fut Aue! fh i Lint oe 
var We * dy wt ak a aes 5 


eee “ye eee ae edi mo gird a wel wit oF holes ay te W 


LAN 


Ai ee der kan he, dt been snob ab en Wins Tf ped week ha che 
tes d eee extn ne Ate NE b. 5 


Te ASW An ie d e AAR. RO , eee eh el 


a6 n e es Rn n a & 


FF e Cy eae) „ tn wie Bay on dv Pe ae 
e e den wee een UAE e e e padi gh 


* 
; VR 1 


* 0 . tb ate 


155 


dee vba at Ann ac am axomt aucde 1% xp yaw et 2 4 
| | ron SEbw rahi W vo 
ee N 


el te te een n uh 
ei iN CoO ESE, UOT Sele aie a 
wilt ls FM cis” — , to 


N ws en 


nen Wer uy ti ty . 5 
\ * Wag . e enn ee 4 0 r N, ee pet 1 haps 19 taht 7 "et 
1 * a,, * eit Fo ent e 147 ea Ga 


Mer 


e i ‘ ta at it i N E A 
1 5 fy ary ey en 9. %% P * 1 13 ‘ \ : 1 N 4 

ah Ree Mets RRL I Pas AU vin SS! ENDS A Be ley Nite it vy 6 65 N W. OFF, 05 ahs 3 . 
* / F ERE ieee e ( 75 sf eh 7) a 3 


ata ith 


8 Oh AR Dk, ehamomneh 44 te atest gur 36 derte ona „ 


ie 1 n en wh 7 e 4 
ies 


| W wok A e e 
n ite 2 beendete eee, en a ao d duns 


si “hee 1 Lat N 


* ee mess Re be ldane ban sewers daha bu e ee (e 


* AE * 


Nee, v e IIe ad An Oh ne fey dats on bovon ae — 1 
bd 8 e vane " eee Id fae AH * 


witha ae Hh „Idas n Darn verenice — 6% 
W n eee 1. Ot bee d sa Mae baue en wh kae 


* ** 


75 * * 4 e 
eee ele % 0% aden i OF Kue en. l. 


— 

= 
et 
~— 
— 
— 
— 
a 
= 


ia 


a in 


Watrer J. Francis & Company. 


:. v. 


een . (plow now e to ode , , 7s aay 
eas * iY are pis vgs ve rgd eee ade 
are unt se tii 0 wee 


LM a ACO (Siete ah Bree at Gat Oe Cy) GR 
Resor ere e 8 


i eee , (stots wi the Tokiga Tete 
(x) o ‘empties renn 
eg 25 by as a vite'd sing Sh 
ae 2 tat W Bi gabe . — 15 ane Boh te 1 74 4 . 4 Msi ens n 5 N N u Md 
＋ a os eo, whi ded e ies ee to AE uae Te Me ome ee 8 ty ee ae Na " me 
3 Ae ene CES en e en MN ae Shit ee N 1 weed. Paw A Re Ee eee 195 


Under this routine and system of unloading it will be very aiffioult te 
widen the dump at the 4 * TP V. of tracks, for in the first place 
the yardage per foot of t : OF. the dump length per train is long, 
and the plow oar being on the end of the train materlally shortens the dump 


each time the track 18 shifted. This difficulty arises from the restriction 
due to the varying depths of f111 umd the limits to Gimp ground area. 
To widen, it would require that the train be very 


ite attendant delays due to switehing out empties, ete. 

Should a slide occur on the dump it could not be filled with this equip- 
ment, since it will not work when the dump track is ou a curve. When the 
material is unjoaded by plow it falls clese to the rail and makes operation 
of train diffionlt and derallments frequent. 

A marked increase in dump force would be needed in order to attend long 


trains, and for long periods in which the trains are unlosding end switching. 
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Ned trio Power Commission was such that early in 1914 1 became imperative | 
partiqularly on account of the fact that the constrastion of a hydraulic. 
amount of power imvolved,9 aco ! 
At thet time, of the (6,00 jure rope por second of the Magara River 
water allotted to Canada under treaty, there remained 6,500 cube feet per 


geoond available for the Commission. ‘the existing operating plants were then, 
nd are now, only Feoovering from 156 60 100 feet of the total 326 feet of 
difference between the levels of Lakes Erie and Ontario, eo that with this 
comparatively Limited amount of water it vas quite clear that the contimed 
waste of such large percentages of possible head could not be tolerated. 
Lt Was therefore essential that every possible refinement of design and loca- 
tion chould be directed toward the ‘recovery of the last foot of head possible 
‘From the grose amount of 326 feet available. g 

Guided by this principle, in the comparison of the various possibilities 
of development, the number of feasible propositions ‘was finally re ud te 
two that had sur riol ent merit to make them worthy of further study and analysis. 
hese two projects were knom as the Jordan- Erie project, and what has now 
become the Queenston=Chippawa Development. 
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> Ty 4926 surveys of these two projects had been under way for about two 
War, providing sufficient soundings, borings, contoure, Sta., upon whieh 
to base conclusions as to the relative merits of the two proposals. 
mne Jorden-Erle scheme consisted in general of un open canal about 24 
miles long aerose the Niagara Peninewla, the intake of which would be at Lake 
Arte near Morgan's Point, the canal discharging inte a forebay on the escarp- 
From this forebe n r 
abet 10. feat tf penatoek per, Spat OF, , 
lead the water to the power house situated in the yal ley below. the 6 
would discharge into the end of the bay at the mouth of the Jordan Creek which 
the Queenston-Chippawa proposal in general took the water from the Grags 
Leland teal ef the hm wr apposite the mouth of the Welland River nape 


r River avut « wile above jmeqnston. 
Tiere. were Shree were,te sooqupieh thigs de use of @ pressure 


tunnel, by a combined tunnel and canal, and by an open canal. 


After careful analysie by the engineers of the 1 ssion and © naul ta- 
tions with een engineers and contractors, 5 was final iy da Soni pod that 
the open canal! would consistently deliver water at ‘less lose under the varying 
conditions of head, than either of the other two methods, and this was adopted. 
Eadie The canal scheme of the ‘queeneton-Cntppam Development sonsisted generally 
of an Intake at the mouth of fhe Ghippawe Creek or Welland River, W the 


flow and canelizing the Welland River sis aia aa miles, from which point an 
open out in earth and channeled rock approximately 6} miles long, led the water 
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to & forebay on the escarpment about a mile above the villace of usenston. 

mme width of the section of canal in rock was 42 feet with vertical 
shanneled sides and aénerete Lining on the bottom. Ihe average depth of rode 
aut was about 40 feet and tho average depth of earth overbirden was about 40 
feet. ‘The maximam rook out was approximately 70 feet as wes 31 60 the maxim 
earth aut. The bottom width of the section in earth was 62 feet with side 
slopes of 111. Surticlent data was available from the surveys to indicate 
that the yardage involved for a development utilising 6,500 cuble feet per 
send, would be approximately 7,300,000 ob yards of earth, 2, 700, 000 cubic 
vards of rock whioh included excavation in the power house, e canal and 
sereen hause. Tas O P Yo 

the penstosics led @iveotiy from the forebay to the power house and were 

approximately 380 fect long, representing about 1.26 fect of ‘penstook per foot 
of head. The tatiraoo from the power house discharged directly into the 


Miagara Kiver at a level of abou 


it 2 feet above the elevation of Lake Ontario, 
giving a gross head of about 515 feet. 1 Ml | 

With the intaxe at the level of kalte Uric and the tal Irace at the level 
of Lake Ontario, the Jordan-lirie scheme would appear at first sight to be the 
more attragtive scheme, but closer studies showed that with an intake on the 
north shore of Lake Brie, where the prevailing wind was such that, with the 
induced dur rent of the oanal, large quantities of iee would Ye drawn into the 
onna, the difficulties of operation would beoome moat ales. 


“Shere was also tho question of control of about 24 miles of ganal and 
the added difficulties of regulation of flow in penstoches over 5,000 feet long, 
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he location of Se. Antake and tailrace being such as to 
five | she r ‘possibile en need, for the pi lant, the net amount Fecoversble 
* ae 297 foot under nor operation oonghttons, There 4 roral ned the 
Bape tant fontare of tard sonditions for, ponstruotion, The location of the 
05 as \ wor 2 as, oak wat these diffieultics appeared of real magnitude on 
| ebene tof the der or e eee eu, 
balzding a ‘constderebiy. longer construction ee, in the Gneenston, . 
project, the ersttigial channel was only 8j miles long as ageinst 24, The 
3 Antaxe was in 4. jooation t ros e possible 100 trouble for the greater part 
at the. time, and while the intexe was at @ point 9 to 11 feet lower than Lake 
Brie and the ta! . ove Lake Ontario, a. with thie gross 


’ — notwi ths ta! an N 


7 


ait eronee of elevation of about 518 foot, the net operating head, after 
someon, of au Losses, was about 305 feet under norma gane tions, This . 
particular, feature, has since become even, more vertan on aan of the 

Aer oanal puree mubsoquantiy adopted. 5 dei Un ein de 

mea. 4 condi tions for construction, were muck more keene insofar as rail 

roads ane. better, highways, N concerned. The Aoaation also was closer to the 
Pe aed ond customs Aae and wae +, a more eee settled Gistrict, making 
diving condi tions more convenient, and its more compact make-up resulted in 
oonsiderably less ‘onstruction cost for trackage and disposal of, material. 

1 3 1a was ‘thorefore dont hod wat the * Meenston-Chippawa Devel opment was 
preferable, and a defini te construstion problem presented itself for considers— 
_ tion E romult, * 
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_ Specifications ana ‘surfioient pny oe. were ah from, which it 
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ed mother to contrast the work or to execute it under con- 
struction forces of the Comission, Contractors were invited to inepest the 
work, but in consideration of the magnitude of the projects and the necessity 
of purchasing new, heavy and special construction plant and the noed of doing 
‘the work under existing war conditions, it became quite evident, in the first 
place, that uo contractor of reputation would bid on anything but a tocst~plas" 
basis. Mut ermore, with the possibility of additional water becoming available 
‘through the prospective purchase of the Ontario Power Company and from other 
sources, it seemed that there might be extensive changes and enlargements in 
‘the original plans, in which case the Commission would not have so free a hand, 
under contract ae has beak Vortman without uncertain 
and pe hape umeually heavy charges for extras due to changes in plans, and 
the possible necessity of the contractor purchasing additional and lerger units 
ot plant. It thus became evident thet ultimate economy amd capital cost wopld 
‘pe benefitted by unrestricted freedom in making changes In the design. 
| Another feature which presented itself was that a contractor using the 


ordinary type of construction plant on this work would not have the advantages 
of eleetric power which the Commission had available, and his estimates would 
therefore have to take into account the greater operating costes for fuel and 
labor, and the fact that his working season would be limited to 200 days, as 
against à possible 260 days or 300 days with electric plant. the ultimate 
‘economy and eapital costs of the developnent was therefore, largely inf luenoed 

by the decision of the Commission to do this work with their own coustruction 
forces, This contention was borne out in a remarkable manner, for the canal 
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as built was widened about 6h feet and deepened a maximum of 12 feet from the 
original. in addition to this. enlargem the sides were comereted instead 
er deine channeled; the for ebay was enlarged and deepened, and the power house 
and transformer ‘Stations were ultimately made a combined waliaing, ‘Had these 
changes been made under contract it would probably have resulted in the con- 
tractor. Sbandoning thu work, ent iitigetion aud heavy indewnities, — 
mee, the controlling conditions whieh fixed the decision for the 
mee of the work by the construction forces of the Com1 
the availability of cheap eleetric power, the use of the heaviest type or 
exoxuvation at, the ao oath ont disposal grounds for „ b 
excavated material, and thelag wieted freedom in developing 
. the early part of 1916 various mamfacturers of plant were invited 
to umz suggestions as to the suitability of the equipment they wamfscture:, 
for the work in mind, The result of these enquiries confirmed the opinion of 
the engineers of the Commission in the choice of the plant ae finally purchased. 
dn general, the major unite of this plant consisted of powerful, high lift 
revolving shovels, elestrieally operated, for earth and rook cuts of the canal; 
elcvetrie locomotives f approximately 50 tons weight; heavy duty duplex channel- 
ing machines; improved modern compressor plant, electrically operated; heavy 
reinforced type of 20 cuble yard air dump cars; and a high ease double track 


on were, 


electric railway for the handling of construction material and excavation. 
o further confirm the zudgnent of the engineers in the matter of plant, 
e of investigation were made to a mmber of large prejeete in the United 


2 este 8 ö 


* e 


beet ego hela & 25 df K. 5 
e eee weten aie det ae bee 561A er 0 


l ee ee al eee eee Keen oil shat 


ate Te 1 7 


does Nu ere bas LG Xo meneame une dev BLL Yo gag Nine ed f 
shimano: Yorks dat he ext to N tung hue on? at ag eng k pen dne % 
to Ne kateſe Gllen Bonet Ee Be ee osedt to e afl abate 4 wor, 05 „ . : 
sbowacternany gt Lee aa tele ons to egloda a mf a ue en gid to e, ode ; 
whl sighd ,hetrewoy to betelenoe saaig elct to atlas e, e we rde: a 
ane edt te aloe. ee bas eee tod e ee LD hονο,σ ere eee 
Len A A e ra e en amas Of 1 * vf ο o g 
eee eee ee e e eee — arehers eee ee ben bat 
Auf eLdwob anche mid a ares ze eee vla ee ee 0 “te r boon ater 


LS 


tolterwene hoe Las gd a an A h to dE Ab odd r wut , 2 i 
enn “to e e ed? ah eee eee odd to e , odd om an e * „ : 


WALTER J. FRANCIS & COMPANY. 


Coby FoR ENCLOSURE TOY Si, uy Poon 
o Ur. J. Allan Ross. 


fe 


— 2 9 # f 5 
5 6 Ve 


ep. Kn e elk er eee eee b gi site 
ne and n were, the Culumet-Say Canal ot the 


vente — Guiles Sonitary bistrot ‘the levee work on the MississipfA River 
near Hili~house, 1 öh 884 pl, which work was bel ur done by eonstraation forces 
of the United States Federal Goverment) the ‘Livingstone Channel in the 


ssa sirens S the . for which ‘was Win done by dont ragt for the 


ar e des ares, loca 
„eetrieal1) © operate l. ru high speed 
uit uo ised; prs was ander bteem lebt N. 
the dend 6 ans 41 also oper erated by ste 

bartl car attmtien is 116d to tne oper 
stem shovel, doing excavating on sation 18 of the Galunet~Sag Canal, nn 
was under contrast to A, Guihric and, dona Ts shovel wae working ina ou 
approximately 40 fect deep, of glacial clay, erer hint Limeston o It vas 
tore ibly impressed upon the eng incers visiting this work: wat the condit sone 
nere were ayproximately the gone as those which the asta ind toated for the hab 
U an work, in that the depth of earth excavation was about emal to the ray 
average at isgara, the materiol wes somewhat similar, an dus underlying rook 
wes limestone, This v vn ‘equipped with an g-oubic yer dipper, and the 
superintendent as gu ed us that the engineers had rannte 10 wd 26 bie 


on of n model 300 Marion 


yards bank measurement for three dippers > Apparently + this ends bo very well 
eredited, as the dipper wuld come up through the aut heaged, op Atn ® 50114 
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px aue e in consi dere» e to denn perriens, me 1 
trecks vere 0 on both sides of the ent and the cyele of algging was about 45 
e aner. „vas error at that had the train service been adequate, 
this shovel could dig quite oasiiy 6,000 cube yards im ten hours, the bc- 
od material wee such that it 444 not need rip-rap and no delays ould be. 
chargeable to thie item... 

In the fali of 1916 prices were perm hed by various mamfac turers covering 
shovels, locomotives, cars, restore. daun and in the spring of 1917 orars 


2 228-3 ners sleatrte stoves, 
2 = 108-0 


1 % f eee en shovels. 


| The 226-8 shovel was ‘equipped with 80 and 90 foot booms and 68 foot dipper 
sticks, with 5 and 8 cubic yard dippers, the former to be used in rock and 
the latter in earth. The shovel could load ears standing on a track 70 feet 
above ‘the track of the shovel, thus „Ang. a lift of 80 foot between the shovel 
track and the dipper, when opened. Tt bad 3 to tal patel motor capacity of 
676 horsepower and took power from 2 4,000 volt line through its own transformers 
to an oporating voltage of 440. tthe estimated sate ospacity of this shevel in 
rook was 3, 000 cubic yords per ten hour aay 444 5. ooo euble yords in earth per 
ten hour day. : | 


|The 108-0 type « of hovel | Was mounted on standard auge tracks; equipped 
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Appendix 5. . De 


with 3} and 4) cube yard dippers; loading range in height was 10% feet from 
track level to track level, and with a cer 6 feet high would’ load at a maximam 
height of 18) feet from shovel track to the bottom of the open dipper. me 
ostineted safe. capacity of thie shovel in earth was 3, 500 cable yarde per ten 
showy day and 2,000 cuble yards of rock per ten hour dag. 
vive The 18-5 shovels were purchased largely for preliminary railroad constrac- 
tion and miscellaneous small work. One of these shovela was equipped electric- 
ally and the other operated by sten. | | 
111 Sis Ordera. were 199 placed, for gemprossors, cars, locomotives, cableway, etc., 


but for the N e or * er" it will . be es hich anc, th * anne exeava~ 


‘uri 2 nt: os. ‘of bn te States, its was nat until 
“Way 1918 that the shovels, as ordered in the spring af 1917, were all pat in 
comission. _ 

_ Te. above ‘ead equipment, (Gi was bought for the purpose of N 
ny from. i atation 60 to 452 on ‘the. banal, and a forebay for the development. of 


ta 4 ak of war sunt tions ia the large 26 


W oleae feet. ‘The firat 60 stat ions of canal being in earth, it was deemed 
advisable to dredge this, and the power house excavation was to be done by. 
derricks. ‘The schedule chart A, shows one of the mamerous possibilities of 

‘ removing the yardage ‘of excavation; namely, ' 7. 180, 000 cn yards of earth and 


2,2890, 00 eubie yards of rock, the tine limit of which. was set for December Slst 
2 1920. rn bart was prepared, on the basis that the shovel would work day sift 


“only for 280 a per yeary fer ten hours per day, and Ane that ‘the 250 days would 
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BXTRACTS FROM COST REPORTS MADE . R. G. ACRES BY 
4. 6. Mam xr, oO ACCOUNAND, “DURING MR COURSE: OF anR 
“WORK, AND RR TO THe PROVEN SUPERIORITY oF THR 
Tan Sb rn SHOVEL, IW THR MTT OF Dr tO AD 
“UNIT COST, OVER THE RAILWAY TYPE OF SHOVE. 


“Barth and rock costs gf" a (Dat hen ig time between 1917 and 1920 have had 
strike advances, not only applying to common labor but also to 211 the trades, 
‘and apart from that, several rtieular classes, working over eight to twelve 
‘hours, demanded double time for the extra two or four hours, as the dase may have 
deen, These rising conditions in the labor market show 67% advance over 1917, 
‘wat instead of the labor gost of a cubic yard of earth and rook rising in unison 
with the man's pay, we have, at this date, a proven fact which shows conclusive- 
‘Ty that the predesision of those who shaped ‘the Yydro policy of plant require- 
‘ments in the earth and rock excavation has deen amply vindicated by the success 
of the large 8-cubie yard type of electric shovels. 

°° ff. is all the more commendable in the face of the then radical change in 
‘size, and the fact that olectricity was to be the motive power, which in both 
‘ghses was a radical departure over the type of shovel then in general use by 


‘eontractors. Those who witnessed the different behaviour in quicksand of the 
_ two elasses of shovels, soon realized thet if the small railway, type shovels had 
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2 would 2 have veon realised, as it astually wae by the doatsion te 
can 0 the ot np canta 4 Large and small shovels as purchased, rather than all 
of tho mall raliway type. 
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would £ first be wall to waderstand the ee formations of the © Locality throng 

which the e Dasses. 1 

eg “Practically the ena. township « of b atantord is sant of a very ‘fine nature, 

and egal so in the Nelas or our dee excavation. About five miles of 
‘ the vasa cont re seotion is Located in 8 deem or Aeurossed rock where, previous 
5 to the opening up or cubs al along the rote, water soeued to maintain a hin 8 
devel within a few foot of the ground surfeoe, ant me eoon as & out ‘wae started 

| in mae ares dy our shovels, tats wat or mate an absolute qutoksand nire out of 
q the material boing excavateds In this large. ar en the 710.44 shovels proved 
absolut oly uselexs, with the exception of the southern oxtranity fron Dee Alla 
| lane, whee the to» ary cutting was renoved nat then. our only salvation in this 
; ares — in the large shovels, and their ability te dig down to rock founiation. 
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‘ Appendix 10 cos.0 Se 
un Aw understood that this battle againet water, A Ades, and quicksand extende! 
over approximately one-half of cur canal earth, not in any minor way, but in a 
very appreciable way, as related to cost fluctuations, especially to those of | 
the large eleetric shovel. 


2 7 „ demmd ing a trial of some of the 
newest, best equipped, md nisest working excavating plant in the world at this 
times Tie plant as well, has proven ite superior efficionsy by reason of ites 


voll balanced nature for this particular work, over whet wo would have exper~ 
fenced had we adopted the methods of = present known large emavati.on son 
trectors. I know of no large Contractor with whom 1 have hed businers relations 
who sould, or would, have eren ‘this ‘work andl W ve curried it 5 
‘unter | the lan they would have ado ptoas mein, the wae oe the onal railway 

: tye hens shovels with aalen they hae at pres out equi oped, and nen they would 

; probably Ansiet on using owing to the hi ghor Luv ostment cost, ead to 4 naturel 

. aversion to the seotric show on ascount of 85 proval ing general baler that 
the Acer b 10 slow. The common practice annng sentrncters ie to Wee the 

. top ‘out in earth whore they could nk o⁰νẽ none, and alen thay would be 

a forced to do heres, but the seoond ae: h aatting would find this type of shovel 
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hopelessly wallowing in quickstind and the Commission would, ere this, have been 


fdded with an simiesion or inadf1tt; „ Om the part of the contrastor, to carry 
lotion even the curth vork, and undoubtedly the Commission would have 
been called upon to finance the balenoes of the work, nn 
to take over a junk contrastor’s plant as partial seur It. 
Ynowing the proven route, and mecese of the large elestric shovels and 
their electria hailing equipment, and knowing the radical change this equipment 
has meant over the old types of contractor's plant, one gan fuel * ‘keen admire 


tion for those who ‘made the decision to use this new plant. Praise is also due 
to the ne chan! 61 ability ¢ that oxperinented with and robul it the or 1181 r 
nig ’ evi ait, as the firat t. were 
dolled, by the Construction Depa 


conditions ‘om this work. 


shovels after their int rodb 


more er leis Hem 


nent, to meet the spectal 


A reference to, and comparison of the two tables attached, will show our 


exeavation of earth has far outclassed the Welland Ship Canal in the higher 
average of shovel efficiency figures. We are taking ont more yardage per one 
aubie yard bucket a paalty employed per ten hours, notwithstanding our quick- 
sand troubles, which in the main, I think will overbalance their hearier class 
of material, which was a greasy clay. 

A study of table No. will show that the large Bacyras-4 cubic yard type 
is giving the highest results in yordage exeavated in the six mouths of 1919, 
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Appendix 10 . 4 Be 


where it will be seen that the greatest yardage, with the best avercz e per one 
_ @able yard per ten hours, ws accomplished; the figures showing 1,146 yous 
oe Fards exoavated and 279 for the efficiency comparison. Furthermore, as against 


| an average efficiency figure of 200 per one oubic yard buoxet per ten hours for 
il shovels on the “ellané Canal, the average of our smaller type railway shovels 
g show an efficiency figure of 268. 


, The accompanying chart farther amplifies the somparison of the large 

‘ @lectric shovels, as against the smaller railway type, In the matter of cost 

\ per bie yard of production, 

mis chart shows that the ratlway type shovel was employed to the maximum 
: that vas possible for tail O NN in dxy material; namely, & total of 


1 
H 39% of the whole earth excavation, but at a cost mush higher than the large 
deilestrios, even considering the fact that the railway type shovel worked always 


a in jop dry cutting, with the short lift to trains, while the large electrics 
were always in the quicksand with up te a 70 foot Lift to trains. 
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Table Hoe 2. 


Moe 10 Kr. | 9. 
type Shifts Yardage Unit of Shifts 
shovels & Saployed on 1917. Mf. Compe eee 
Capacity 1 Cr. Bass 1917 1 OY» Bass} 


dev. #1 2253-8 Gy. 4 1 “ 2400 


Ne 69 200161 goa" 7689 


(+ denotes figures ahm in red in Mr. Acres's report. . J. F. 1 
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. Tae Atlantto, eren ee Tos 7 was „ yarchased eee at the + bogtming 
of the work : ana was ‘equipped with 5 * es . dippers 

i metrie shovel Fo. 5 was yurehased gx at the dect of of ‘the work and 
was equipped with Of and d. cite yard auger. Mi 
E These shovels will be ‘compared in arth 

1919 ¢ to waren 1921, inolusive, n 101 n youn) e July 
1920 (stetice); and 10. 7 & fay Pas Ve ms Margh 1921, inclusive, omitting June 


and wa 1920 (tebe), these E are tain den voth shovels were in as 


nly: “Toe 3 eres botober 


sintlar contitions Mid woth tine of reer ‘and material of excavation, « as oould 
ve obtained. 4 g 

a ‘The conittLons in zak sxaavation ® were not 8 or similar at oy one 
period when doth, shovels wore working. | : 

: Ho. 5 enevantered some pes Ain 3 ate Feen pd e sane exoava~ 
sien which, while olassified ag earth, was mixed with some rook, as in February, 
1920. It vas also diemantled and re-erected in February 1929, for moving from 
Division No. 3 te No. 2. 

on aceount of No. 7 shovel being purchased second-hand at pre-war price, 
9 the depreciation and interest charges wore relatively small compared with those 
i against electric shovel No, 3, purchased new under war oondit Lona. 
The total bed and depreciation charge againat No. 3 for the full 
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er yas 651,279.00 v toh — the depreatation « chargeable to roc in 
March 1550. beast tne thie, there eas 2 charge of Set conts per cable yard 


aeainst earth for the 16 months that. this. shovel was. 1 earth -exaavat Lon, 


Bho tots interest and deprestation charged against Ho. ” for 22 month 
beginning June 1919, was 4 12,154.50 whioh ts & eng. of 1.7 cents per eabio 


1 reo, i * 


yore for earth excavation, or a alete rende cl 1.7 sent 


0 ont „ber cnple vard. 
The output of 10. 8 for the 15 onthe me l. 10 nie yard. or 178 Om 
habis ¥ yards per shite of. ten owes, at a obst of £2025 ber ‘gable ‘Waray and ow | 
Fo. 7 for 19 months, “ms 4. 40 cable > yards or 154 able ore ber shift at a | 
cost Or 61.14 ver feabio yas Ne rice pa 
3 “Fleeing these values , 0. as , va of dovmoatation aba Interest, the 
cost. or N. 8 becomes 9949 conte ana ow v- 414. Ens, 10. 5 takes out 160% 
of the- yardage of 10. 7 and wt b of the cost of Ho. 73 or. Looking at the 
situation aa another ays. Hoe 8 takes out 171% of the ardage of Wo. 7 on the 
basis of equivalent gost; and this ib hhandiespped: by some vet Aigeine, sane 


mixed earth and rock excavation, and the cost of dlemantling and re-erect ing 


in february 1929. 
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een Hoy 6 worced in oarth excavation or una dus 2 g the months Jane 
to Decomber 1920, inolusive, nd in Jamary a0 81, and 10. 12 during December 
1920 and — 10 April 1921, inelusive. Sheee. are the only two periods | 
n whioh both shovels were wane in earth that rein and! tions as nearly 
as ‘possible comparable. “the months or Jane os daly, 1920 are omitted on 


ascount of the strike which areated an al 81 condition. 


E 9 mmber of shifts, cost por gubie 
yard, height Lifted, ete., for beth shovels for the month specified: 


ne following stateme 


e eee de, e er, . wom ber r mier we HRs 
as — manne cog? n RATR 


2,390 119,486.81 9960 47' sf, 
3. 134,126.64 388 80% 62.87 

2,535 126,890.36 1.046 87 * 63. 2% 
1.8 91,459,666 1.170 3885 63.8% 
1,776 112,179.93 1.249 4 68. 2 


. 
650 
46 
Nov. * 78,278 60 1,565 
51 
„ 2,79 760,600.26 1.816 48 62. 2% 


699,655 2s 2,30 743,988.66 1.063 44.5% 62. 67 
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MONTH am, QUBIG 10. oP 0. 1. PM We e um rau: MAN ER, 
WR mes ein SHIPS | * 9099 Liprg> ats 


Deo. 199 “98,150 80 1,503 109,024.97. 1.460 89°  63,2/ 
Jan. 1581 65,869 50 AGF 130,441 246820). 47, 43.5 
eb. 108,698 44 2,40 141,638. 1 1.300 34° 63.0% 
Mare 6090 IMs 5% . 171,134.78 1.4% 43 63.8% 
Apr. 157,854 64 2,550 166,705.73 1.860 40° 61.6% 


529,499: 255 , 739,848.18 1.397 40,8" 62.37% 


The conditions: for N00. 9 shovel around station 200 to 23% were umsually 
wat, requiring extra v . Ante shovel was foroed back several 
times by sliding banka, and seriously. delayed in consequences 


Ho. 12 did not om unter nearly’ nenen mee * a Was near the pewk of 


rook, giving better drainage and. drier atgeines 
zue tabulation shows that Yo. 8 book ent 15. 4 ef the output per ten hour 
shift ef Ho. 12 — at 76. 1 or the cont per gabic yards or 150% more outpat 
than No, 12 on the basia of anal 
dhe height lifted by No. 8 was 44,6 ft. against 40.6 ft. for Noe 12, r 
3.7 ft., of Lift in favor of No» 183. 


From a comparative test of olestric and steam shovels iu rock eut, it was 
found that a difforense of 10 fr. in lift effected an increase of 24 in actual 
digging time, or of output, so that a ney Of 3.7 ft. of Lift should show 
approximately: 54 — in the output. Sherefors, Lor the same Lift Wo. 8 


would take out U more than when in deep outs bibs. the equivelent output of 
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0. Bat che sabe cost and anne 1 rt would be 757 x x 150% = 157.84 or the output 
ot Me. 12 for the samo her ly Senne * e treacherous hogs and 
t ateging it eneuntersdte. 
0 Alussrate the borlous handLonps that Wo. 8 shovel had, ‘the following 
are erbröets from ‘the daily 
the difflqulties . 


hovel reports and will indiaate tO some extent 


1 Kagan eth, 1920 „ „„ Digging 11. en, 
ie | R. 292 4 
| " 16th, „ „%., 70. 1 * above! ~ - off track. 
4 „ Ath, (night) " in fte of vater. 
ie " 2#5th, „ Vater high, Wallding dam, 
1 September lat, 20 i dam behind shovel. 
5 0 Ene 
aves — bac to rip-rap pit. 
oatever stay —— Jacking none 2 get zun under. 
Fh, 1 esos 
“ sth, „ Digging out pontoons. 
* 0th, % Loading track saved in. 
Movanber ord, "pee Digging shovel out of mad. 
" 4th, " „ Clearing tracks to move up. 
i 17th, „„ Loading track caved In. 
December 6th, „ Pulling pontoons. 


2 3 


Hote that references to severe conditions of wet digging are not in 
evidence as No. 8 approaches the position where Mo. 12 started in. Zo farther 
reference to unusual sonditions appears after December éth. 


Aagurd ing No. 12 there are only two items in this reference that my be 
taken to indicate the presence of extraordinarily wet digging; namely, 


December 15th, 1920 ... . Flooded ~ water 
February 20th, 1921 «s+. Pontoons 
i EZ Gth, „„ Moving pont oons. 
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Appendix 10. Sece 3. Cost Department, 
i rer OS? & OOMZARIGONS dy SHOVELS 


0. 8 RUROTRIC & 10. 22 r 
neee bent 51, 1521. 
575 ona sires Of AGTOAL 


31404 eee on. 18 1 0% W. con PRR 
SHOVEL NO, weis ala. = 4 bird or. Ante 


darch al 896,715 1,920 8 . 14. 2,489 289 1.66 


ye oho Book 7 a, 760 6 ba. fu. 1,662 17 5.08 
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© ine tdend bnd tions under which these shovels dan be equitably oom 
Obtuin here the nature of tho excavation is the same for all shovels; whore 
train service is equal; where the depths of cute or heighta lifted are the 
same; where the shovels are u 1 working at the samo time of year, and where 
thé shovels are the same age, or ät the same stage of depreciation, be 
nearest approach to these a we ated the period of July to Movember, 
inclusive in the year 19 K , whey oe 
and 8 and ste maar 226-8, Nos, 11 n . 
south of a s Lane In Task n. However, the helants 
i hovels were not the sare, And train servige not equal, 
: heads being almost wholly with the steam shovels. 
fhe attached tabulation shows the sverage outpat per shirt, the average” 


depth of aut, and the monthly unt Gost for each shovel for the period, This 


„r argument to 


tabulation 1s quite self-explanatory, and it requires 0 fu 


‘prove the superiority of the olestric shovels over the stenm, as regarde both 
production | and on. and In spite of the fact that the clectrics wore from 


two to three yours old, and the stets brand uw, and that the electrics were 


‘working in mch deeper outs aud with more congested loading tracks, than the 
steam shovels. 


e. 2 shovel was hand icupped by aigering out at station 150 and being 
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eee former enen the depth of gat was 61 ft. as againat | en ft. for 
Ne 11, it manta be expected that, sll other conditions being l No. 11 


should have an output of at least 30 to 35), greater than either No. 1 or Bo. 6. 


Agtualiy, 1½ had an outpat por shift for this five months of only 77% of Ho, 1 
and 32 Of 0. 8 ville thé averages of total monthly unit odate was 117% of 
Hos Land 112 of Bo. 6. Parthemore, tho Magoris show. that No, 11 had by 
December lat, 1921 removed u total excavation of 1,269,000 able yards and Xo. 1 
had removed 2,580,000 cubic yards and of the total for Ho. 11 only 201,000 N 
auble yards were rock and for No. 1 1,52, 40 b,, yards. In other words, 
with à removal of over 7 times the amount of rook excavation (which is the 
real ari terien of dere O. 2 
yariod of work 30) mare rock per shift nd at an average monthly cost of 66% 
or A0 11. This £4 oqiivalent'te 150% of Ho. 11 at the same cost, notwith- 
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standing the severe deprediation of wear and tear from having taken out Ve times 


150 ~ 100 are determined by their purformmecs during the best working period 
of the year in duly to Jovember, inclusive, end if the full year's record were 


the basis of comparison, this ratio, under ordinary somditions of aonstruction, 
becomes at Least 190 to 100. For, with à value of 159 for 12 months and 190 
for — (hich period is a rium for steam shovels) there results a 
ratio of 190 to 100. Over and above this, there should be applied the effeet of 
depreeiation, and ig it had been possible to compare the two shovels under the 
fame conditions of not only depreciation but depth of out, time of season, labor 
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30 Mean equivalent of the three eleatrie shovels = £5 months at 568 
| Noe 11 steam shovel started rock excavation July 1921 and dug three months 
at an average man hour rate of 59. 4 
Jo. 12 started rook excavation in A 1919 and dug five months at an 
rerage man hour rate of 60.7¢ per hour. 
„ Mean equivalent of Hoe. 11 and 12 = 6 months at 60.2%. 
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APPENDIX IO CHART A 


MONTHLY UNITCOSTS 
SHOVELS 1.2.8.1 ANDI2 
JULY TO NOVEMBER 192! 
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Alatriete, heavy flows of water wore also encountered at frequent intervals 
originating under preseure from rook flesures. This latter condition was the 
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output of the shovels, and the delays in the disposal. ‘The frequency of 
these springe kept the ground impregnated with water at or near the surface 
of the rock causing serious and frequent slides inte the shovel cut ae it was 
: opened, and expensive trouble and delays in the operation and the disposal of 
i the spoil, Under normal conditions it is expected that shovel cuts in earth 


Sula have water present, but In practically ali cases, it originates from the 
sur fuse and readily drains away when relief is provided by the exeavated: aut. 

don the contrary, the springs encountered in the out at Niagara, appeared to flow 
at undiminished rates, in consequence of which there was no relief by drainage. 
hie abnormal condition was evidenced by the large volumes of water that were 
being pumped from ener oneal N 2 1 ag the sumer of 1920, long after 
the chevels had passed im the earth excavation. This condition was, therefore, 


primarily, the ctase of not only greatly reducing the output of the large 
‘shovels, bat of seriously affecting its disposal. 
me train of evlle resulting from the wet excavation may be enumerated in 
_~—- @eneral as follows: © 


ae ~ the Lowaing of cars was restricted om account of the slopping over. 


Of COUPE, i it were physioaily de te place dipper leads exactly in their 


proper oentro positions in the cars, the settlement wold be even, and at nost 

20 unde yards gould be given m aar, but it is quite evident that in preotice 
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10 ounte yards for a 20 ouble yard Oar. 
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frequently baving to be shovelied out. Nn, Sen ee ae ee 

» (B)o~ We sliding of the dump itself, often taking track and oars with 1 t. 
this often reduced the number of evailebie dumping pointe, causing trains ty 
wait: fer ee aS the q. 
oie ht ogre, tely following the enozvat! 
to dump train loads of reek from the loading track to hold up the sides of the, 
aut, not only to prevent the sides from going into the cut, but to support the 
loading track as wells While this was being done, tha shovel, of eourse, could 
not loads 

(ehe The frequent. moving beck or the shovel to syoid having the base 
warded by mad from the „ sale poh deeb ee Veo eng. this condi tion necessitated 
edious deleye in the cleaning up of the bottom and replacing ef track. 
Frequently, rip-rep bad to be Ln and placed, on the face at the oat 
immediately ahead of thy shovel, particularly during comparatively short shat- 


an by shovel, 1% became necessary 


ene between shifts or over | Sunday. 6 5 . 
AG), — The aizfioulties of Wente m nen 10 outs of this ring, pertiowlan y_ 


when, aer pas fo Anefficient and n This remlted in the debe | 
af, Sontimously training new men for this Work» , ) 
i) — 4 an instance ef bag 9 of laber — un. ordinary oundl~ 


Pope ot shovel work four non 0014 ve sufflotent for doing ‘he work of 


0 


moving a — * shovel ahead, portioulariy in carts excavation, as as this shovel 
was equipped te move ite aun. brook an bende and the aut being ordinarily 
eo deep that the number of moves would seldom exzeved six per day, an was more 


often three to four... turing the period when the work vas in progress, the 
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| ere erer in front of s shovel vas eight men, and on more than one occasion 
due Grew refused to work when even one of their mamber was missing. — 

E. ()- Phe congestion which finally resulted in the south end of the work 
; in the spring of 1921, with six Wing mecwaet of two 
PRGA e | | 


Another source of delay, mile not sonnect ed with wot exaavation, u the 


protracted series of negotiations covering particularly the agreement ond plans 
tor the combined bridge of the Grand Trunk and Michigan Central (Niagere 
_ Biviston). 

This matter head been before the BV dompan ies as ourly an December, 1916, 
yet upon the delivery of T AA 1918, it was quite evident 
that it would be impons ible for this shevel to pass through the finished struc 
ture at the time scheduled; namely, May or dune, 1918. It vas therefore 
decided to erect the shovel, on the south side of the bridge. To keep this unit 
Vorking it was necessary to work in all excavation and dispose of the oatput 
in smell depressions in the Vhirlpool yard location. This resulted in reduced 
yerdage and actual delay in taking out guna] excavation for whigh the shovel was 
purchased. ‘The final exexnvation of earth under the arch bridge was net completed 


until June, 1919, and the rock not until August, 1921. 
Sven No. 1 shovel, which had oompleted the greater percentage of earth and 
rock excavation north of the bridge by January, 1921, had to be dismantled and 


re-assembled in its new looution south of the bridge, om account of not having 
right-of-way undernesth. 
hen it was decided to start Mo. 2 south of the bridge, the gravity of 
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1 done OF HOCK AND HANTH RACAVATION, CONCRETE POR 
eee AND BEATING ALLS, AND e PORK CANAL, © 
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nese. orcs wore an dur ing the years 1910 to 1816. 
n= e. prices will be discussed unier three headings: 


1 ae BN. 


* -W eus the 4 a. K 
1 css iten, izreapective of whether thie m is in the lowest alt 
tender bid or not. 


. of howd 1¹ aeotions r each 


: 4 (2) - By using the average of all the prises tendered on the same 11 
sections for specified items. 
; , (8) = using the price appearing for each specified item in the 


for each seat ion. 


the 11 contracts ‘of the Ca met oanal work consisted of 7 os, ooo 

4 tie yards of glacial arise or earth ‘excavations 1,725,000 subla yards of 
Fook excavation; 565. 00 square ‘fest of share ing; 840, 300 squere yards of 
| q ‘rip-raps 81,075 gable yards of 10. 1 oonarote; 30,950 auble yards of NG. 2 
| 7 1 | concrete; 4.750 line ft. of rr, — r rr including _ 
wle. * 5 
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me len table chowe the quantities of the verfous sein items for 
each satten, with the @atec on whieh the tide were opened. Contracta Bos. 6 
and 13 ard not included, the date for the came net ‘hein avaflable. wae 
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wey She eee of the wis warn eee hme, Wo 

baa ‘Mere were 34 bidders on tus 11 seat long. The bide were tendored 
Between the ears 1911 and 191 and the work was 8111 in progress in 1916. 
e prices fer rock exsavation for the 11 sections forstbly 


have on prices tendered. This 


{liuetrate the inflwenes that larte cuantitio: 
10 heen on the curve attached hereto, and indicates the relationship beten 
quantities invelved and prices bid. This curve shows that, with ali ether 
conditions sint lar, the prices tendered for lar Aeg are in a marked!“ 
de La than where’ be qusntitior are ena. This fast indicates: the justi- 
‘ fication fer re the item of sey ayes in assigning a unit price for the 
| das V robe imvelved iu the uesnston- 

W. us ageinst 1,725,000 guble 


Chippewa work ander one guustruction admins Lox 
yards of rock under eleven separate and distinet organizations cn the Calumet 
gag. alen fae. 4 


It may, therefore, be reasonably ot n laded that the pri 
obtain under otherwise similar 


ees obtaining on 


i these Various contracts wore greater than would 
eaalelene ger me usemston-Cht ppawa excavation dark. 
me work or youk exoavation for the Livingstone Channel in the el 


River was — for ‘the tnited States dm ee ih 
anne 4.100 ft. long, te a depth 


which would provide 23 ft. of water. It was subsequentiy lengthened to 6,600 ft. 
du widened to 450 ft. 
: ‘he 1,800 ft., which wae 
Contract, wit Yad sub-let to drant- nt th and Companys 
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lengthened northwards, was originally a dredge 
who had the main channel. 
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work. She slides of the cut were channeled, bat after the work was under way it 
was decided to widen an additional 150 ft», which obviated the negoasity of any 
on the weet side of the original 509 ft, channel, so that 


EEE STITT Me 


ne original sontragt price was $1.24 yer auble yard which Anoleded 


spent on the eofferdam by the United States Government. ‘this price ($1.24) 
govered, a channel] 5,400 ft. long and 300 ft. wide. the price for widening was 
$1.10, per cable yard, the original cofferdam being sufficient for both widths. 
ene work was started in 190% and completed in 1911. 
The material onoountdees C Oi. fio, very similar in formation to that 
at Niagara al 1s. It was removed by three steam shovels, Loading inho skips 
which were handled by three travelling sableways. The excavated material was 
damped along the ent 50 ft. back from the chamuel sides. ‘he work is sald to 


i have cost about 66 cents per cublo yard, Anand! 


ue following is the distribution of the cost: 


Def ferdanm and removal (ends removed only)) 8.7% 
Tump ing „ „% 6 6 % „%% 6 % % % 6 % % % „ „ % „ % „ „„ „„ eee eee ee HH 10.0% 

N Ghannel ing. Wine a „ „ „„ „ „ eee, 3.0% 
Drilling, „ 6 6 0 „ M d „ 6 6 % % % % % RE BDO TAH % „ „% „% „% HAE 15.2% 

| last „„ „„ re on ee eeen Her ese ra ee He ® 17. 
Rzcavation, ineluding depresiation, DH. „ „„ se ERA. 6% 

ee apt Conveying and disposal. OF naterllaa 6 18. 
enn en eee enen ene 6. 5% 
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| Aseuming 65 cents per cubic yard as the total cost, and deducting 1, as 8 
eharge for sofferdam and pumping, the cost of exeavation under similar conditions 
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to the Queenston-Vhippawa canal and foreboy, would be about 72 cents per cubie 
penis oe wth: abet; eee, 1 GAP e waa janie Cater lege 

oop ithe original contract for the 1,600 ft. at the north end was to provide 

for a depth of 22 ft., mt after it vas sub-let to the oont rant or, Grant<imith _ 
and Company, It was decided to increase the depth to 20 ft. 
Ane total excavation in the final enlarged area (5600' K 450') as 
1,227,777 oubloe yards of rock. Ahe price in the original contract was 41. 2 per 
auble yard. ‘The resulting price of the enlarged section, ingluding aof ferdam, 
pumping, channeling, et., was 1.14 per aubie yard. xelusive of the of fer- 
dam (976,900.00) ‘this unit price becomes $1.03 per cubic yard. In view of the 
restricted spade and the 0 Eb, Mive ana slow methods of handling the 
excavated material, it 18 reasonabic te assame that with Large shovels and direct 
alsposal ‘Yadilities, the price of 1.06 should be reduced by 10 to 18. zurther- 
more, Leaving aside thie foature, if the price of $1.98 were reduced by a 
sontractor's profit of 28%, it would become about 46 cents per able yard. As 

a matter of fact, the United States Governnent engineers’ records of aaa 
laber ant. material, gosts ontering into, the work, lod them to believe that the 
— — “a ahont 35 canta ‘per mabio yard including unnatering costes IT 
the cofterdam wore deduated this unit aost mould. vo one 79 ants per able yard, 
— paaping) chamtaDii, ate. 

~"Gompaxing this with the Niagara work and assuming that the pumping should 
de ine luded, the price of 79 cents would ‘be Yeduced (154) to leas than 79 cents 
per cubie yard when taxen out by gars and logomotives ina tend of skips and 
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Goneideration aheuld also be given here to the effect. that iarge quantities 
have on unit cost; namely, 1,227,777 cubic yards in the Livingstoue Chamel as 


ann el ba ouble yols at Niagara. 


EE. r ae ah stay 


These two jobs, the Oniumet-Sag Cans) and the Annees Channel, sonsti- 
tuted ‘the one to ey agro wms of work on the vont inent whieh approached 
anywhere near the oy maton hippama Development in magnitude, or wore in any 
way eee women nature of the work and the working and ti ens. 

* the Seen evang tables, I, II, III and IV, the unit prices for earth, rook, 


conarete and rip-rap on the Calumet~Gag Canal have been tabulated under the 


three Ain headings speoified on page 1 b and these tables ey been 


farther summarized in O. El M. attached. 


These thres latter tables ahow the ee averages for the ‘east sont ragt 


prides on 11 sections of the Calumet~Sag Canal for earth, rock, oouerete and 
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Mr 90. 9% 4 66 „1.462 „ „„ß(k5I.136 


A previously mentioned, the corresponding sontrast price for rock in the 
Livingstone Channel, without oofferdam, and allowing for more efficient and 
rapid excavation methods, is 92 gente per cabio yard. 
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A gomparison of these various contract prices with the 1917 unit prices used 
estimates, is worked out hereunder: 
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It will be seen that the 


oss estimated aost are the 
Aa in the case of earth. This is eutirely consistent, as the use of | 
tric power in place of steam would have the Greatest nne a where 
| W was e and where there were no ‘Special gost factors, ‘ch 
ns — drilling, dinsting, te., as in the, mone of rock, or ‘uhere 


material costs were an essential factor, 2g in the base of concrete. 

These comparative figures tend to further confi the — of the 
Commission's engineers, und the engineers and contractors who advised them in 
1916 and 1917, yn 15 

In making the above comparisons, it has Nah peated that the adding of 
the 28% contingency 1 tem Cu : 
for the Queenston work would place thee on a fair gonparat 1e bas 18 with the 
corresponding gontx 
matter of fact, it would be quite reasonable to n that these nue. 


ara beste in the 1917 estimates 


at prices on the Calumet-Sag and the Livingstone, As 4 


prices carry a burden of 10% for sentingencies ond. 255 for profit, over pare 
ably have been increased by SEG instead of 28% 10 order to make them fairly 


for Queenston might reason- 


comparable with the sontract prices above mentioned, If this had been done the 
1917 unit prices for Guecuston would have been 30% to 50% in enges of the 


contract figures for rock and correspondingly imoreased in the case of earth 


and plain conerete. 


rr el i to 


roc. soethe om. — ona Sr mnt Yo en ot ve 1090 ais 
owe e enen om wee execs diebe fans rern on . 
mate de en NO bas Me Kt ae . 60 dale tate ies | 7 - 
asteenaon te mean aut at a d 6 0s ie 8 oe 1 
at de kendhat ad anne aacttvih Of fred. sevinln unden ssen 
ut maul un. ae eee Sax ae eee etd Hat,, men — 


1 
¥ 2 * iy 
Ce ae * 
are 
N N 
Renee 
wine ie te 


eddy atte sine enen 410 * 0 most en biome sem n ont — 0 1 

& ma. ORO eee ald baw Wal- Ua Ur ont e e e eee, went f 
8 bd Jadt @namam e d N mt d Ku ad bison Ob — 

at x90 eee wt n aue alen san! iano sek e 30 eee © e 800 
— wle wosasona? acm Anki tin aun oA? yonan ot tod due inca ta a 
aten mods cee of dete at YA te Adovant Nad qe hoswovnad wood red Ks * 
el? on coed hat eit M2 „ee en ovede aeciug gogm twos cl Kite ol les — 
att to ageene nf n oe * som oved blen eee vn eke ale, u i 1 


a as 
4 1 N. 

1 renn 
} N tk 7%, 1 N. avy * 9 1 
2 e * e Ay 


et 1 ih * beh atu 
eat ae ae a4 2 * * * b ; 15 Wi ty 
f < ‘ ‘ 7 5 1 * N 7 4 n i} Mi AR 
. 5 ; 18 „ & NN e ene 
4 Rie 7 * 


Wa ter J. Francis & Company. 


Copy For ENCLOSURE TO Mr. J. Allan Ross. 


‘Appendix 18. 9. 


2, 380, 000 


10 s, 000 


1 7 2800 * cy. Ye 


10 670, 000 
ih, COR hy’ 


11 789,000 


12 ö 466,009 


Lowest 
&verage 
Accepted 
Lowest 
Average 
Aseepted 


Lowest 
Average 
Accepted 


Lowest 
Kverage 
aasepted 


Lowest 
Average 
AG ept ed 


Lovest 
Average 
Aadept ed 


Lowest 
ve rage 
Agcapted 
Lowe at 
Average 
Apt ed 


‘SABER I. 


1 5 | Hy “4 iy yin 


ware 1 Nun d fi Mie, eder bb a seg 10 


; N N 0 2 e ne Pr se 6 Ay 8 wey me any 
N N. Wee 4 ye Asp 1 4 ; 
te r eee ee Sarre sped Lguaiavto CY 
AO BR | fina e 9 . 0 ; : ; we 
Oy Ne Pe taht e patent Ki e eee nee enn m ‘4 a Z * * 
ee ee e abe fans dete 


e 9 cf Vote a Ge 18 oi 9 1 ae , \ 7 aer 
i 5 pan nenn e eee e ee e ee eee ee ¢ 5 * au! 
t WN A a ay eh Ne 5 0 4 e, ee ank, 19 „ 
* bay N ere n hse e Hig an N 4 
j W b We cata Sees Nt Thawe, vt hibit ne ta » 
A heat i po ae eee e | 0%, T WM n WV eve 0 1 


a 

whew 7 
a aS 
ö 1 
7 


Gas of 1 Ken i 3 


e ee . * g 5 hy qr yi 


VO BEAD) ee e 1d We N ee 4 Rana vay Yn e, Ky 


be Me oa * 
8 7 N 54 4 Whe 
v ‘ O60, OFG, F MW. i gee * hs e eg 


— Wacter J. Francis & Company. 
4 Copy FOR ENCLOSURE ro Mr, 1 ö Allan’ Ross. ts 


ROPER oeeee 10. TABLE 11. 


"4 


eet ie QAM a eee e ee eden cal hb Blk bln ib ei eye jie Hi 0 e e e H te (00 dl N $5 oe n 5 


i 
8 
5 ue * aN TTR rn 


deem, oe 


ur u 


1 1 nee „„ Lew 239 „85 
270,000 sq. ft. Average 1.0 „ 
Asaepted 89 ste „65 


2 x 361,000 6. . Lou „88 265 
813,000 sq. ft. ve rage * » 
Sacepbead „8 065 


} 3 7 220,000 Cave i Atel Low 299 269 
g — „900 69 


aay 121,000 0. y. or) 

: ! 000 . Cc * 2 wy . 6 

6 “Accepted. e N ys | 
5 5 141 „000 Bevo 1  iahte Low — 1370 


Average ee . et 
Aaaepted ge „70 


q 
N 
ö 


7 an 8 15,000 6. . Too “ei 0 
b Average son Nag (Belt 
Aggepted oe 1.90 


= 


Average 1 1.7 
accepted , ee 1.25 


10 300, 00% 0. y. Lo — 2 
ip Average — 68 
Agaent ed pind 39 


11 35,000 o. . Low — „65 
Average — „95 
Aacapted — 65 


12 125,000 .. Low . „85 „65 
100, 900 sg. ft. Average „97 „78 
4gcopted 09S „70 


aR 
sh, dl 
oft «pe 


hide 
1 
i sey 1 


N . 15 } 


wnt G00, GRR 


ee ms 
1 Net Hs 1 
he * 4 
ee hy in 
ij 4 


Dohr 
ee a's A 


pagel ie meneyA 
10 hodyonos 


dig ene 
a A vA EN * Fame 


e x, Went. | God 000, 
. S „ spa 000, 004 
at. e 


TA 
a 


Phare we Sa 


i Den Ripe Gite 8 


~ Wacter J. Francis & Company. 
Copy For ENcLosure eo Ur. J. Allan Ross. 


Appendix 13 11. n TIT, 


9 P. N . : 18. 20 1 


Agseptod 13.20 © 


7& 8 W Low 5 9.8 
rp bann, qa Average 11.76 
e n 10.95 


Wonen en he 16.47 
Agseypted 12.90 


* . 7. 
enen, eee, 464 
Agaepted 9.44 


Wine v rage 4 11.63 
Agsepted 13,690 


pat oe ee 
eK NEA n e SA n 


8 etn 


oh, isaac e 
eile ly AY ta eR 
e ea 
ahh on . 


yh Aan 4 ol 
CT , 


_ Wacter J. Francis & Company. 
Copy FOR ENCLosuRE TO Ur. J. Allan Ross, 


Appendix 13. 12. TABLE IV. 


PEICE PHL 


2 


Me 


voip une PRIOR 
eae | 84. YD, 


Bales 


bs | , Aacepted 1.00 den 
r 5. 000 Low a 0 90 
Wm ae average 1.05 1.66 
«ye 7 000 Low . 50 75 

i | Average „96 1.4 

Asoepted «890 575 


10 


12 


Le eee eee Pa Vth nn 8 en 


+ Aen e in * gor mu o i" oa ty 


5 


de 
t 
— fr hy banal itchy N . ae 6 5 5 fe 
7 9 ; 


5 


1 0 ance ie 
J x 1 


00, EE me 
— 1 . . 60-0 dag. — “eat 
bs ‘900,88 | 


pent Wee eee, N 


1 BL wi de. 


600, Ka. 2 ath gt euer “Bie 5 
— V 


rr ene . Cr a f 

ere hu See a 4, &, 8 rod RA yer aww e, e wih ee 
* aa ‘er sha OW e n a n e * pe pad: eos. Se, Tana Ke 
N uN} } ' 0 71 ö Mot a 


4 


* X 0 
r t n {ah ,. M 


Wacter J. Francis & Company. 


Copy For ENCLOSURE TO Ur. J. Allan Rosse 


Table Bo. 5. 


e CUBIC YAR 


1 268, 00 
85,000) 


4 780,000 

5 1,070,000 
7&8 2,860,000 
9 
10 


998, 750. 00 
249,875. 90 
207, 700. 00 
20, 600. 00 
113,975. 00 


e 


2 eee 


. 


CUBIC YARD 


345,000 
315,000 


362,000 
351,00 
220,00 


1, 728, 000 
1,011,000 


— — — 


N 
Wa ter J. Francis & Company. 


: Copy ror ENCLOSURE TO Mr. Je Allan Ross. 
( 


. y 


Appendix 15 esse 18. 


298 3,850.00 


| * ui . ** n 18,500. 00 
S75 13.20 4, 980. 00 C O P 46,000 275 34, 300. 00 
1,200 BBS 10,236.00 — 8 1 
1.100 12.0 14,10. 0 46,667 2.18 82, 500. 00 
800 7.75 6,200. 00 4, 0 1.16 88,400. 00 
1 — — 46,667 296 45,800. 00 
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Bi Rock prices in Sections 1, 2, 3 md 12 are shom with and without 
chameling- 
The costs for rap are shown on an equivalent gubic yard bas 18. 
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. rat the date for the beginning or this orgavat jon will be taken as 
April 1st, . when y Of the first large plant order was completed. 
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367 ten hour shifts, or u total of 1,285 ten hour shifts for this type of 
shovel, inearth ‘The total agtuel cost of excavation and disposal for these 
two shovels was 1,468,900. 16, which was’ 2,255,050 cable yards at 402 sents 
por @abie yard. ‘che Gost per ten hour shift = $1,215.19 mich at estimated 
oapaeity of 5, 0% aubie yards por shift = 24.3 cents per oubie yards 


Under Anal conditions, So, 3 worked 1,317 ben hour ahirte „ and Hoe 4 
worked 323 ten hour shifts, or a total of 1,640 ten hour shifts for this type 
of anovel 22 . or exonvation and 41 8posal for 
these two shovels was 1 , zA NMUN, PRICR a 1,422,772 cubie yards at 61 7 


A of 3,500 oubie yards per ten hours = 26.7 sents per cable 


the amount of earth assigned to the two 225-3 shovels in this estimated 
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945 ten hour shifts, or a total of 2,365 ten hour shifts for this type of 
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yard. The cost per shift = 98,411.30 mah at the gatuad maximum capacity of 
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Question 1: en what informtion were unit prices used in the original 
; estimate and referred * by kr. Ua in his report to the Chair- 


7 based 1917, basea? 


 daswers tho en are ip ie mige, to were arp 
br dent. Two aun ae of the data which had some 
scalps oa ee or ewe Nore prices, were the unit prices 


obtaining on tne Calun met dag contracts on the Chicago drainage 


— ah im 1916 and the we" exeavation in the Livingston (Channel 
or the ‘Detroit Rives,” 


Pall date in connection with these above works 16 set forth 


in itr, “Goodwin's report on excavation methods whlch 18 already tn 
thé hands of the Comissioners, and a more extended analysis of 
‘these same contracts and prices ia contained in kr. Acres' answers 
to the contractors’ evidenoee usin tt set 

(See elec transcription of ur. Acres’ recent evidence before the 


Commi ssion). 


i Sestion 2; Sy what percentage was it anticipated that the use of extra 
large shovels and electrically driven equipment would reduse the 


gost of rock and earth excavation? 
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Ae Meee figures are set forth In detell in Appendix No. 7 of | 

: My, Acree’ report of December 26th, 1917. (See also the etate- 
ment of Contractor Meyworth in Kr. Goodwin's report on excavation 

O° 2 aethods on the Calumet-Gag Om 
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| Suention 3: In sankt ting u report to the had r of your Gomeidsion ~ 
under date of damar “Mtr, 1917, comparing the plant proposed ty 
your gm 6. Baldry, Yerbarg & 


Masten with that proposed by Mes 
Hutehingen, Mr. Gaby stated ‘that to do the work in u three-year — 
period you ti ol a the 4 i equipment: 
n.. E. J. @ „ „360 5 
e ee. W Steen Locomotives 2 4 eH HED 5 
| Mlectric Locomotives «...s+6 10 
Damp Cars 6 8 8 REK HHH HRD CHES 200 
dias this actually the amount of equipment that you had figured ‘ed on. 
installed do’ you consider the work as originally contemplated could 


al output of each unit of plant 


have been done within the three year period with thie angant of 


Angwer: Whe above spect fied 1 tens 44 constitute the 80 tun! estimated 
; amount of equipment figured on, more W in respect’ of the 
shovels and dump cars. raat 

s nat ter 16 eevered fully In kr. Acres’ answers to the bon- 
trao tors evidence. 
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mast be remembered, of course, that the capacity of the canal at 
ö ‘that time was 6500 cable feet per seconds g. 

C n nnr wort te ¢ 


1 en me me 1 20 E to in . ave ew 


a bal 

ö : mes aay stated that the tovel waitin 90 5 men — to 5 
1 the plant as referred $0 above was 191 wen, as compared with 660 

| won Sr. under * 8 Eee en the same Aer 
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hy: a 
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en 5 te | three-year period with tats mnber of men to operate 


ed equipment? 


63 
| | “COP * 
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i eae 
wie 1 0 45 


“Maostion 5 blen i 2 general may wnat steps were ‘taxon te ) provide the 
plant neceusary to carry on the work, and how scon were orders 


Placed after authorization was received to proceed. 


Answer: |§ This pertioalar phase of the situation has deen explained as 
‘Pally as it wuld seem possible to explain it in kr. Francis’ ro- 
ports, more partiowlarly his Chronclogiesl charts, page R98, re- 
‘Perring to excavating unite, and peges 1-93 to H-96, inclusive. 

Te first large order for plant was placed the day that the 
purchase of same was authorized by the Commission. This matter is 


further referred to in kr. Acres’ report on the contractors’ evidence: 
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Question 6: How soon after you had commenced. preliminary operations did 
you realise that the original emount of equipment estimated upon 


G aN 


Aar: Ke ‘When plans + wore » changed + — enlarge | the capeoity of the canal 
previous | te ‘the + Spring e of is. | 


Question 7: ‘Were 242 plans made before sotual operation cormenced 
for service railways, disposal area trestles, and other services 
and were these services entirely completed at commencement of — 
operations or c 8 FV From time to time as the work 
progressed? | | 


Perea N Nenn & x 
pai Day HA ack GTR yA dBA ee 


Invofer ae "the original 6500 ‘second foot anal | was concerned, 


complete plans for service railways and other auxiliary services 
were nade vefore operation commenced and these plans were enlarged 
fron time to tine as condi tions changed, tere were no ‘plans * 
the aeposal | area trestles, besass no plans were » needed. ro— 
cedure in this regard was ‘ni ted to the less eros the field atties 
of sketches of standard trestle for the t use of the trestle foreman. 
These services were necessarily added bd * time to time as he 
work progressed, because the scope of the wm ‘changed from tine | 


to time. Tis hae pees fully explained since | the boginning of the 


inquiry, 
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Question 8: Explain in a general way the reasons governing your decision 

| to commence operations at Bowman's Gulley and the method in which 
the work was preceeded with from this point. In answering thie 
quest ion it in not necessary to give details of yardage and so forth, 
as ‘hese ave ail eee in * we- report. What is required 
ig 4 generat explanation of the reasons leading to the weine of 
mee and 10 f orth. | 


Answer: nen Bake matter was referred to ur. zores“ recent evidence before 
the Comission, and ia referred to again at considerable iength in 


fmestion 9% » in, Commany 1927, as already pointed out, Ar. Gaby, stated that 

: only five shovels and drag lines would be required on the work. It. 

: 1s understood that by December of 1917 you had 5 electric shovels . 

: and 2 steam shovels on the work, that by June 14, 1919, you had 2 

: | more electria and 1 steam shovel added, and that during 1920, 3 steam 


shovels and 1 steam diteher additional were in operation. From this 
it will be noted that even after your report known as Sstimate Noe 2 
bearing date damary 10th, 1918, in which you estate that sufficient 
equipment was then on the work to complete operations for a 10,000 
second foot osnal by (eteber, 1921, with equipment mentioned in your 
report as being then already purchased, the record shows that in 
: duly of that same yoer electric shovels Hos. 8 and 9 were purchased. 
Following this, shovels were again purchased in May and Cetober, 1919, 
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and Joly, August and November 19 20. Why was the purchase or 
equipment spread over such a long period and why was it necessary 
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vort above retorred tor . 


mne reason why It was mecessaty to increase the original 
to inoresse the canal to 10,000 cube feot per second capacity. 


Ween the statement was made in connection with Retimate Bo. 2 that 


\ garelelent equipment for the construction ef a 104000 gecond foot 


| dd, 1 doubtless due to the fact that 
im 1917 eee web de rer the purchase of two more 
electria shovel e in créer to make good the original schedule with 
the added quantities involved in the 10,000 sen foot enlargement. 
This recomsendation was probably in mind men the statement was made 
that tem ee ven ee, for oe pirpone net In 
ren, ie vas ‘deoided that this plant ve not ‘purchased at the time, 
in view of the dietarved tte of the market. and a wae ‘not until 


the following Spring tat ‘he pi was ‘eke 


el 


ur When einne in 1 amount of approximately $26,000,000. dated 


* damn 22 1918, wa was “made, giving & cen) capacity of 18,000 euble 


foot per necond, an installed capacity of 800 ) 000 haps and an 1t 1 
mate capacity of 500, 000 h. p. did this estimate take care of ell the 
necessary increases in the size af the canal, the lining of the canal 
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and other works, excepting the final intake design for the works | 
as at present constructed? nies: 


Anewert “Wo euch ‘extinate as the one ‘above ‘specified wee ever made 1 
the n ex the Gasen sen. kale particular miter vas ex 
pisitied’ at great Yengtt in ur. Gady'e and ur. Acres? ‘evidence | 


vetore tir, Howell, and bas also been further amplitiod e and — 


in . leres, = ‘to the ‘contractors’ ‘evidence. 
bee In man the estimate above referred to, it le understood that 
Supa 1 n e ate ty W 2 whieh in turn wae based on the unit 
prices need in the A ginal ‘satiate subi teed to the Fla dy 


1. bn in Jomary 117. “Had not unis Coste of work increased nater- 
1117 above the poe as ostinsted in 1917, and 17 50 * were the | 
ede! costs 3 no used in preparing thie estimate! 1 


Ar: dane same answer applies in this case as to ‘uestion 10 above. 
The reason for not insreasing the unit price is fully explained in 
the documents above mentioned, and in the eurves and exiibits which 
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above specified amount of money in unwatering, are fully detailed 
in Ar. Acres’ answers to contractors’ evidence. As to the "main 
items cf expense involved“, it is not definitely understood whether 
these items are required under the headings of capital cost, opera- 
tion, maintenance, ta, or under the headings of pumps, lunes, 
ditches, sumps, etc. The information under these headings 1 14 
coutained in the records, and can be made available on further re- 


quest, if necessary. 


Sugstion 135: When the work was commenced, were eperationg put in hand having 


definitely im Mad EN period of genstruet ion. With the 
changed conditions necessary under the provisions of Sstimate Mo. 2 
for 10,000 second foot canal, were plans and operations so made that 
the work eould be completed as then contemplated with the nien 
therein stated te be necessary as at tober, 19217 If so, with the 
actual outpat of the various items of plant, and comparing same with 
the output as estimated upon, de you now think that it would be 
possible to accomplish the work within the various periods bad con- 
ditions remained the same as when the various estimates were sub- 


mitted by you to the Commission’ 


me answer to both portions of this question is "Yes". 
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